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S"-L‘j c-~i ^.—i U5\>- 3 Ulvjl ^L>- p*Al ^>1 c 1 . j** £“*■*’I 

.c—-! 0-b‘U jl^o^ow &j- j j^Ujljl 

(jiJJ ^^2 j5j" 4i J O j£j ji *3 ^ l^J I JJj! xbj X L 45^1* ll>v) | ST Jo j_jL> L 

-I 0J3j>*Jj JLiL jl J J.>- 33 lx/ I ^juo l.^aiv* 1 _i>v; 4 j J oj^Ssj ^L 7 __p- vi->w* 

jU--ijl j }^j fi-Ul y_ j>J <C.ij4jjl jbsjij 4 .JLj-X* 1 o J L J,> ^5"" V U<«J l^j I Jjij 

fjU** w*w2 >i. o JjJ I ^ .i«2—*>< I O-Xl L* 4*^ L**> L J (_£ L*-.**j 1 

3 <c«j ^SLjU> JJLl* oUL j it j*^ 2AJ . ^tJ^J' ^d ^jisjl l-'jl aTc~*jI 

.Ca-^I o-L!j l;Ij UJJijl 

jL*-i^ 3 ,JJJJ\j>- ( jZjvdjj 3 *X>*i* Jo jJ ^jldNsI 4I$"4 j jj>- O^ij^ 

3 j.^4 I 4>»>* 4>*~o 32 3 -L J«i j ll**> I -L*A j li I L i2»> Ixj Li I 4P Li 1 33 j I ^ L* o l~*Ji 3 

^*^1 £~ J J oLUo jl J .5-Li* J 4; j-^3 l*.« 4liT 4 j 4$”* <SJj^3 JJ*Jj>- 

J -Li <—j^-i Le ^J L I j>- 3 ^^5JjJ Ojy 4j 4* Ip oiylji Lu*>-^aj1 

. C-3 J* j I y (j I j L 4l>. 3 3 1 JL <S J 3 " 4L5^ 3 j>**~**J j*“ ^ L* 1 

c^Li J{jL“ L j Jb’JMy jl 4ji-W>ji J : j t c5_j*ol 

J j Li S^-0 3 JJJJlLS'^jj^ 3 d\>j* 4j o jm £\j IjjI j -L -L' Li jl o-*l5 j> 

.JL^'ijIy j!-Ulj 

l^kj yJ 3 l>l^il ^j| 4j Ij jL UoJ^ ^1 j^L^ -X^U-*j ^s^-i ^1 y^l 4>-^r 

eij Ja^ ^47 3 JpI^J A_j jJ ^Lai o**-a>»-i 4/4 j^ _ \ 3 to-l o-L LlS^ 

• LU-** I 

j I . |»i5o j o-^ I 4*a3 i^ol 3 i^--*»l Li 4 jl J<~Jp L 33 c-w»l j^*Lj ^ L>- 4S^! ^>- 




fL*- j\&\ r 

.jlo ^ jl j *I J*\ j*m oLv^Lj ji j Lu^-^lp^i 1 b e>4^>j3 lj 

4—5** C—J I jl ^/U ^y^ljj .C—*ljljjjbLi jLl^l J C-^laP j! jl c£^li J*j 

oJb*l^>- Uv* ja pj^ ^Ipj ij; JU- jl£i jL* jl jUil 

J$ jli j »Xi jU>-U ^pli 4 S' i^*-L**» u*m-**4j (Jl>- Ji 3 

.JJj L-J ji J&* J diS** 

L (,$Jutf dL ^jp Uwl aS~ (^IojU (£ l^<L a* b jl 1 j 1 ^ Uj 

cS 1 jj L _a C-*-* 1 1 jJ<J i^y^AAj . 31 ^ j I l— L«J >j { jPjaa ji j 1 1 j d** ^ 

ji (j^^Ljl 4 aA b 1 j f a 5^ c^la^i .1 oc£^i^ jl (S^^S- 

.JLa^ jly Ojl^ai j c^Li ^y> j*a 
ijjlJL* j ©JL £• 4iiI JS ^-Jb jL* 1 J ^ 1 tal<* t l —J \S 1 

o-bi aX>Xm j jl J£~* c£ ,*»* * J <ji^J A u*^Jl 

.C***l 

Oljbwl tc^i 4Iflb ^^Lals^l ^L>- J!•—* I ^bnJ Aj aS' t_JL5"* Ji 

f^lp jb 6^31 o I c-^va! j 4:i^5' jl ^5 j> sjja dS* jld*J>L j jil C5 J^ 

. 0 ^19-ii jLb* JL>\>- 

(_9l<i*L li^JUJ»(j^» SjL ji J~~~> {j***^** jjiL jL5>u« ^1 <Cw-i jl iS^j. yj 

.Jb I JaiJ5 4>- J -Uil 4^" L iC*^ I oX$j£ |» J aU »—jLS^^>- 1 ji 


(ybliT >*>• 
ii^ ^ rAY ^ 


^ jbwU Jb j\ 

^4 jf J«* 1 OJjA jf 


$ju* l4iA^/&.^Lso$ jjl aa» (_£jL*a^j ^ IzS**j Iaa) L*<Ij jl^jl^Lji 

A? O*,/ (j£ A—O^J .AAIj S-i/jjl <^-0*7 AL A>-Ji A' I 4 /I 31 C^bjL b 

jj*\ ^1 iio-jl a? ojb X^ <jjj*l At jLj jl^ *lS jjt jlil/b j\ dij* i£^* Jj=»J 
C~*< 1 \aj* j+af’ Li !^>-j c^iUalJlj ^Ll*-! Jl j>-i J UAji C-.-'ji 

4$" l»ii t 17 J1 O UJ U J j l* I <uI5"' J > 4 (_£*" J ji ** b^ I 4; I J ^ 4 j ! Ji AUAj li o I A? 

iUJjl p A J A$/jl AJl^ji ^ibj JM>J3f |* a 1 j ij>- X\jii 

J AAj Aj 1^4 {jr^ J ~~ A .xXj\ ja\ { y m \^ AIS^AAj AjI J I AJjU OjAjljbj 

jl t$U<AJUljjl&lj xf AIjU <j AaI^p^j X^jA^j^^j ijb $ j>" ojij 
ojL^Ajj al$^ ob.jf 4 j Ij i^>" A*l jjl&l t5^l>3 A>*ji p A 34 A L bi# I j 

.Aaj^ (jlAj l 5 ^Sso o~*^a>*A jl jLt o*>Aji ! j i^*>j c~*a>*A j5vjo 
btl^klji 4 ^jI l* LA?^? JjiJ ij>-_jJljiL’ il ^51 oTjl Jb-^A 4 j 

tj 4 jbS*4j pAj\j X\d^j^.? { yMjji \aS J LS^l^*- jblib Ij jl j\j \ J X\AlJiy J Ali? 

.C~**>l ^L>- J+& lXJ L L*Jj I fti ji A—? jjhi I | jjl j*r) 0>w23*A A —1 |4w \jZj 

a r o>oy of A 4 j Jjjl j-^ 2 j jl ^b/jji 4 ?TaAL (^Uii IA*I j> j A J^ I 

a? t^l^iI Aj J ?1 Lj A>*I^j j AAL u->iITO I o I A>- jA. A* l# La cA* 5»L ^Js^lLlla-* 
ij? A* J iau»v* iail^Ab' cAIAL il3l J**) 4Ai X 1 i?l>J3f A'lei^; c 5 A>-ji I 
jL A I j J* Uj j Ulla^ ax ?0 IS*jji I ji j ALA L 4iiS* j b I t aL^Ja! 3 j* 4# ti 

(^ibaA* ^)j t j jl£i! ijj 4 Ji -AAL jL’I tSU^AjA*! j5L> L Lw A—/1 y ^A jL*l 

.AAL^ C-^u 2 >iA ^Jj{ jfij^* ^—*1 l 1 —-I 0 AA jl^l?l 
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fl*> jlCjl 

lj jl *j>- 3LS"j jk <su J 1 -r- A ^ o—I ^J^^ ^ ^ L> 

J*jh yl ~*~lj o*-l /U ^^jl cSJ .X-Lij ^ 

^kjlj -c—" I ^-L^l ^ Oji jJ; bU c-— ji aS^ ol^ta j ob-Lb j j* Lsjj c£LaJm Jj I 

.o-l £^ jJ lii 4 j ijljj <L* 

AlA jll£\} j** & ^y* k ‘“' > J Uj ^ I (£I ^ tJJ^" 4 a>-1 y 5 j>- (j^L^-lj (3ji 4i 

^3J J*P 4> Ul .3bt* ^i J oil I y- JJ J j|JL.> 4i bj Ljj L$lJ>- 4 j L Ojb j Ai 

^U jLIaj j!-Lj Ip o jS t-uT^ a*>-I y oLJb j oLj> b j c£ j>* fU»j 
I J f£} OiLp J LaU } Jjt_* j Jj b el J ^—3 j>*b e li^U jb ji 4i ^_aL» ^.iLL 

. */u* 

4>**zj o*-l <— •> jJ> ) eJLj^-— f L>- oLpL j ^b* ai tS (^jU^I 

Ji I*.—'I y y 4>*il .f\o}j£j p.A jJ^Jj y*->j*- JiLaJ .A* b O—jl <Jjij jj-'L*-! 

Jj I 3 b I ^j3 ji J l* 1 ® Jd J 4 j i I ^3 1 J b l ^5"* 03 J O J lL l *& $y 3 L& j5si c-i b ^ 1 

.JLb jLiil LuJtilj^ 15"* JI i j*j 
J Oftli* £3J Jjial" 4 j j (3*3 b^ Jl^>-1J £^Lajl Ji VI Aj'^SUi I 
a5v» ll>*^A «JLi loij^I j JU>- ^ yi J ^yii ^bji t5 lS^jISOI ^5w«>J cJ L^ 

. 1 jJ^*}b» Aj OJ j** ^jl j~Z> iji -0 IJ <1+0 J 

u* CO-^1 ^b 13! y*>- e$liT ^JLUj»-jIj JJ»b o ~>3$y \ *£jJ> U- 

^jil^>- jJaj y aSlIjI jl .^\o^j^ 4^J lia^ fly jlSsjl <-^bji e^; 4.5^0^! (^IoJjJjI jb‘l jl 

J>J&»J JU^OJliI a y tib (^1_A4JL| JLi I J jl&l 0^1 4JJ \jj A>~ ^1 b' JL* J ^*>* 

Ji J Li I & JSS3 (J^y LS*^ aA:>jl J 5 (jr’^--> ,J 

jb JL' I y y i Jb>- ji 4j Lj ^ 1 1 .0-^1 jl'&i <J; ^ -L lo^ Ji f L 1 jl^slj jlS^ J 

! J . JJ* b cJftLx> i_^a! O ^ l 3^J J ( - 5^^’* < l ^ j^A> J b jy~* 

j^-ji JJo~»i 0 JL o.5jJ 1 ^315" jL* <3jS j ^L^-jlSCjl ^ J Lj <3ilji aS^ 
^ 1_J&4JLj Jj I & 0-^1 t5b 3^ - J'* J " J LJ Jyi I ^5b i u-J l—Al^j .JLb jl^Ii I ji I iib 
f \y jl <jy A •) 1 —'yL 3^3cJ*b J> A>-^ ^O-aiI AlLli 3^*j 3^^*^3 J-i 

jl (jLjL c^lil wLU.>-jl JJ>U a 5" .JLb 3lj b Ji IL L_il y yJ A i 

I j 3Li I JJ y~ j .o—l j*J— (^1 y. JL j ^jL-j Jilo^S' ^L>- 3L^jl t^lojb 

.^jLu|^>- JjjlJLLjl £j*a j 31^1 3JUi J p*«Lj vi^lA^3 4i Oa>*J>- oljji 

yx> JU**i jaT^ 

(JOfi^ J olo ^ J C«a| 


4a*J& j ^ *A3 j 




f.L> J-Jij 


Ji lj i J .5 yl£ Jji Li*» J* <J Jb»J3 fL^ 

.c *w * o»—oj.$ j^^LLljl obL-lj ^sOpJ ^J>sj j£^-jl OjS^jIpI Lhj La 
jJ> l>* ^.y- j**? aJ* C J*>* fbl l/O-s Sj_j>- ji aT c~~~» I jl L ^S l>- ^Lljj 

L**- ^Ip^jj I i j—S* Li Ij { yJLi_y>~ Ia 4J L-j jl ^£j Ji cij*" jl o-Li^g-* 

A^b ^ d\ ji *Aj L IJ AliS" ^j 1 Cfl.5 O I ^Lt« A^b*/ ! jl J .0-^1 

jl^^j a$~c*-*j* I .c-~-l Aiwb^ Ly ^ I ol-Jj^ jl j <Sy* > J> Li I j 

J AZiib Oijl ^4 j*0 b* (^UpL Cd^Vi'^kJll yZ.*>- Lij (S J*** |J I^P A^“ ^gbp *■_ ^ J l*«* ^ ++*£’ 
^ IJP X»1>-^j I L ^L^- (ot IJJ _j*Aj .C~>*loi^ A*3~\ j*jJ ijfil** <jl£*-j\£s I Aj 

♦c**Jo*Aj *\ y J ^ j* *ul>-j> I aS"*Uj^ 5*.c^-l Alib $jyj>j oli^U 

•ab cSjj ^s<ap ol JJ—; jJ^>J l £yo <JjtS **j j jl ^ c£lAb-L*j 

AI>- Lbi^* I J ^P ii J ^P Li (_£ j*A I yt I L(£ C-J IJ J Aj Lj ^L»- .0-*vl 

^Ls" _^>«L- c^l j —*I «*Aj L olj jL ji Aj aS**J- i <—»**»» t^L»* ls*^ ojIjT 

(^Ui^-ij c-&* jl L j ^ ^Jds yty o^J^jl ^ ^ o LI b J j 

t—^WjyjQ y*A hSj\ j(L*\ j i t l aJ l \yt\ L ol J*. A — ^ L>- A JL- ^jJ>-jl ,-Ulib Aj' L**» Jj 

J a f y \ JLoa L o->-b^ j^i^ - Aj oLXL olScu-^j^ _ jl^^i-s -* cj^IJ 

0^^C-jjJ JUT •IS' Ajj^4 C—j li^g-* (^pLi <J»^«JU j-.' C^O'Xi 8^1^ 

L^y — ^j jIj ^Ljljl Jju I^aIJp *. oLaL** aS" C--*j I jl j*^ I J J .JLiL 

jl^ O I jJ^ A O^JL* Olij Ij j JjS'J>S0J Aj jpjj jA iyL-1 J oV I Jb ^ Jjj^o Ij ib jl Aj 

oL»i<*a oliaJLo |tA okL jl c—iL^* oj_^ ^jdlj-^ o-^*L’ ^l^Jl aj 

-JliL 0 ^/jJj^JLj ^^Jp c$U jlT A^bl Aj Ij ^L>- 


fjjdc jlCif A 

jbis*- Aj iaib Aj .C-^ljj (_£|Aj‘L* jlJU>- *—* • >% i3 U *b j*^>* 

»«Aj 0*3 ^j** 4 A 4 ****- 4 I J .J IS* JJ J ^ U I 4^*Oo^J" I J I A^L C^»»J ^>* 

^1>- (_£lp^ jl 1* C—*13 o l ^ J 3^-*l ol*A j l*- 4 O-Ul^Tl j jL^A. 3 ^laj Aj_jS" 
JL-j^o^JLo IJ cSlfiAjjj Jj; IwAj c~i5*jbj3 • r ^ -r ? L r^A^ ^ ®b 

.JUS" ^Sw IJ I U -AA jUa^-l oLI^Uj^JLi* U- t ^»j^A^>x> jlla-U o ^kjl 6 0 A 

O-Al^ tS^>* cSIa^IAjJJ ^j J3 jJi |*£>- 4—/ Ij p~5\>- jAj O ^Lo 

jb>- Aj ol>- tlA>- L ol>L« J A*^aj y LSbl jl ^ \ V b £\ £ JL*<J3 fl>Jl ^ 

.^julTaJU ^->U;j3 i£jjj 3 ^ijT 


Li pJ?!!^ Lj^ 0j>- ^y>-j jaJT^T 1 At j\ 

o j>- ljj 3 1; jl> lo 1 .o^l p3Vj <^jc5_/•! (J^i y m 3 J 

^t£jl_J jl wAj L 1 p jY c5_^5Lo ok l>x^ I <jUI ^y>-jj oLl>J jJu* L U; At j^U 

c\J>J l* ^I At pJk L jl ji *AjLj ^—5j o-*»l^>- tiUS^ 

.ijS^ p^A^y IJ (jliil ^j5sJ 4 X-o-^_j i? J^> m 3 ilfcJ plS* (jl» I (^t/i 4 j y ^ 4 —^d~*J 

. o~J j>- dlS ^ij jo* I j y-& jl Jj Ij p L>- j y Aj\ 

_Jl? Jj Ijj^ ^Ja£_? c-***-’ I j>- ^4 Jj a>«j I $js j£-[3i p L>- 

iL- ajU y iU^j.5 l$>- ‘0^*“ kl ojj! Ij j ojjs-s 41 —f 

A _J l* J 6 j^l 4 j Ij ^,„pU Ji ^UjL 4^c—*-1 ( yyjj A .O^UjJjTj l^ rn_; 

Oj j.<aA)3 J*5 >j>-^jA At U*/l^j jl p-So- oLL>l A^ CU***! <jl^>-^iJ.S 

j (jL*j I ka* .c—~j aj l5w (^Jj^«J« 3 pL>-L Li pk- !•*! 4/Ijj ^pLj 

3 ^ St j 3 i iS j* Oj* ^yLJ* (^Iaa^oJUM L J jj J j^J jlJl/jl^ aJp oU^p 

^amJj j ^^Up ^kj 31 <^1ol _j oL>-jX* l— > Caa*>I ijSsa** jl oLpL j ji aT jAi j!j 

.ijb cJij Ik* jl 

^j^3 A—j 45"jl JUa*» j>-\t3 33j* A t £cXy*? cuka^ 

J U-jlj ji^Li (jijj Jj Ua^ A—S”" C^*"l OilJj ®3L»-I J|4 j C-A-l T ^ ^JJ 
^ ^L**# \j Cf*^* J ^ik>* J^p ^J3>-<^* 0^* <£jl ^«3 j* 

c—1 ^3+ol )3 3J At I ji .c-A-l jSL j iSJy* J iJnk 1 3 jl oLpL j 

jL>- .aAUIp 3 OajI 4JLjwUI jl jl£j ~>3 Aj 3 C**« I OiU» A*A .6 J^C^I J p l^J I 31 At 3 



^Sc j\&\ 


\ o 


i XTcJftJ yA jfi >Uij iaiJ ^Ja-* ^ c£Ula>J A& I ^ IJ jl**' I a 5^C—*>I ^ L>- cJfiiS'J J -UiiT j\ 

) Ll^L- OJL^JO^jI iSljbj .3jb^lj J>&J Ai j :y ^y ^a\i JjP Aj 

y*AZs^\s.J>j\j 0>JL >-J ( y^*A a /j j9Aj aTc.**«» 1 ^alal* ^ 1 >*~«j t 

A>vJj A&j I j c —,y J$ i J^l ^j-u2^ A*** oLpIj J jjil jl till^ 

A& Lj>- .C—-/ e£f AwiS Aj J «Aj I .3JlSIA-j^s ^T* 2 * 

O-IJJ, 4. 

A*«»< 1^; \*m y* L gs +s #-lji Ja**i< J Aj L*^ J A$*" 

.JUS" jij'A J xi* J J*x£s*~* I 1J ^-O I j_ j*~j U- fY I J o !y Ij 0^*»l 

jl? I 31 031*1** i Ij U j JIa^^* U f ^ ^ ^ ^ j tlrJ' 4 ^ 4 ^ J wA-*» 

•fi3b y r y* ^ ^ ^ j*? *; lSJ 




Ij ^-L*- oIjuuJLjJj I (jlJU jLjJi j! a5"o»**I ^ 3 1 ai^iT^ 5 ^*^ 

Sjt^S' 0 yjjj <£ y>LA3i JJ3 jUj*I c*sjj* ^jjIj ^^3->j £~-*J3l •o-o’lo J> 

<y** 3 1 t^&jl c-iijXj# 9 <jrij*~ ^ 3 j~^^y jL^“I ^ I $y I 

jl^> 0"^ tj I »^>J 1 ^ J«Aj jA >Cmj 1 A * > m . w>< ^y ^’“A ^5nJ w-J I j l jv ? I j! A<w jjJ 

.C-~*l AI>-I cJa^i* J J Aj Alj JZ ^5 _**“ 

ji Ul c—^l 1 j j*»* jJ pA t^«2» j jj^J* 3J oXS^ aS^c-^1 

.JLj^Sw*- ol5v« j**-1 aS^IoJLj-UI-* ul3^J^*AI 1 ***«» ^ ^y ^L^>* ijr*? 

t^OL-jj^ t o^Jj jj> 3' l>- a;Il^ a^j a^aj oT 

C—J 03 jf* Jb\j IJ jU I iJjb lli .Jj jj JJ p.A I J }j>- J jj> y Aj JU* J aJ U 

gl^>- C—S'b^ L^3J3 _ <r —S” I AT ^yj\ oX-lS" I Aj I ; jU< I L ^—A^-*^ J^—>* 

0 ^j"j Ia^ 31 aTc—I T fl-iTc^'W^* ur 5 ?*^ aJj -*J^iy -> fi ^‘bjl>- 

A^AJjI j Ia^OjIj’ A^jb^j) U &c*~~£ ^3^-isJ* ^-SsA^Jj) ^ y b» CO^^^^Ac^3jJ 

JL» iAi>*j J iJ l>- Aj jls^lj Aj aS^^A^L* (^^J* y>- A^A^jJ C-ij'lAIw^j ^j^jjIjAj aT^I^ 
U^-^ - ^ CrfLfJ*" t^Aj IoXj I^S* l53^j Ij* Aj toX*- jj’ jlT U- Aj 3>A a5^ (Sji}^ c5^‘ls>* ,yjj 

o3^» I J 3 UJ 3 ^ JJ 3 jl-fi J3 i0^3l JLAIJL* U ^yS A>- ?JU-L JL>- 

byj~J jW J«5 




fU > sjjJ 


ii^f 0~0 Ij ^> (^IfcA/bjlj A— C**-i (_£Ia^ LS”* b {j A y* ^I*aS"" 

ojby J jlSbUjy elS^JLjji t^j!jj ^jJH aj Ij L5o jl£ amJ j ^3yy j^j^ 

^L.^-1 iy- y ji 

«3^ a# i j ^IajL* cjLyk, c^yi^AS** lia# 

?c.»**<> uy^ y*^ a1*^< oj^ 

b yL-jj c— a^Aj j c—»i fiy o I L A^iJjlj y y 1*7 j <j*p I y>- 
I j jl$>- yL-ASw j yb7 aS^c—-I lS~ lL I a/ 

j —ia j Ay *\71 j jI jyj jl i£ jb-lL-f ojJ ! a^" o>^>I c-4^- y~*A Af ?q>^>! y* 

y l$j U Uw b j ly ly j^y. ^y*~ j 1 yb 3 ^£*&** j IS” Jio If aT j b* I \3J I ai I ^ j ly y i j 

. Jb* 1 0} 13 ^* aJ b* j b>- J i j>~ I yj| jjj^u^A dbil AjuU 

1^.17 Ob*.J^_>*<• j jlS"y*A _*1^ j* <_£^Li*iI ^1_SUa aS^c-**»! ^Iaj ^—Ss<* 

^ju7 b l ^jj* 3 * j** 3?os' a) U tA7>-LS^b jiju-oj^- 

AyJO‘1 y>iji y l«£ j o^f Uo jlyl 31 ^b>r aS** ob* ^U5\>- Af 

.C-^l o-A-i «iL**7>* jlyl Af j ei^f jblAf 

j ji y ^jj y ^ a:^^ ^y> oji ^ 31 'y 

i»*^>-A«-f aS~ c— ij^ ij* jL>- . 3 ^.ii o j* o^-i yLy L»3 ^A^yyj-f 

b bf jo -*o4f j~* j c-»jy ojbTjJ^jl a 5 ^ fciy^yb-Af jl Jj jlS^.c^^b 0^4^ 
jj* <j ^4^*3 ^ C-J jp- j i^f (jbLS'j lJaJpjI o^*jV ^ 3 * 

l_ f Ij ybi^ 9 *’ J Jj tAj y* c^b>“Af A^" i^f ^Lf^Af ^>0 

O-ij Jl—^1 A*A Af J Sji ^\*jS {£jj jL«3 C^Lfl b oyl** 31 3yi 

1 ^ 3 3 o-i-3 j ^o-^’ jiyji y_^u^ yy j ^^^ at ^u- jyy 

ijlSbI^Lij ! A/ L5b ^)l Js p!j^U*<I Ij a*a j ^^f ^iL c<Aja!>-U^ 

.c^»l ^ISsJ^jf jl^b I jl jULft 

. 0^1 jb^y s j*> oby |*y>- j j£*j\ 

.C—‘’l Al«ib ^IjJ y? ( m 3 > *-^ , '1 ^b«^>> jb-< Jj cob ji AA^^U jl Al-iJS* 
jb j i ij&ujjj ojbbi jjiyb f U3i y^ (Sj** 1 1 j 4^31 j c^by*j ^u^-* 

a^ 1 yj .c—-! yb3 3 t>5 ^y 31 y^ ^ <s^3 y^3 at ji^* <sj\j .^/lo^jf 

joUi^b /1 ojb yybti^ yy^ ^ jy y-A;3jiji3Tj ^/j 

y jLj! Ar p : ;bA-^ii* ji *j_ui ^yy b uy^j*3t5i4ijiyb 

.c^y t^y>- y*i J *^ 

c^lojl>- *ya;3 ^1 ^l^f j ^^ 0 y:^-* ^fjfj^y ^^ ^^Wiy 


f L> jl&f 


\r 

j>- 

J Jij^Tji mU A>-^Tl .C—-> <£j**3 <sjh J^jl fb> LS 1 :— b! 

pj U ^L-l ^ jlj o j>- fjS lm m ■* <J ij>J <-S-x>bJ*^l a> lj I 4 ; Ijl ji JJ>J 

J J— **l 4 ^jS^oS Ji b oUJ ©b 3 ©ib jlj? ^aLi-j J*^l jf b (jJ^aj Oj^ 

. JL* — > UjL*^J J L^-l a I l^< 4*(J J 

aS^o—I L>* jl ojLp a£" tc-mb^y ^yUjtfl/ Ij j^mjt^j** 

^l_m ji jl <-***>» .m y*y j* jl> i jm*li^:>-j <j l$I y jlmj j* J^j -5 jbm 
i y+s<jjbij>- 5 ^mj £jji jlii j?*£(jA ;jy iUj jl j ij jl^ jrb^jl jl ^ 
Jjl fi^5vj jm aS^aI? jT» <JJJokkj* -> 

iSj-** 3 <jjb Ji* jl o J> y *tb ls : -^ &jy* 03 

.JU1 j I j ji m L a!T* 00 b^ <y* 3 * <-£j*I b j**’ a^L m* b^-w b ^_ 5 ^* a yb I 
:c-~m ^v* j-ij ^ a) L-> ji iUI j\j l£jJ j» y- £ jJ>y y\ JU*J 

3 .C~*»l cJ{ij J C-L^aM^JLj J j iy j>-J C$m jl eXfT jL*iT jl—$>• 

^jUj Ala^lj Aj L-J Ua jl^J- J_^«l jl—.^XiJj*^J c£ibj |»PJ jl>-j J^ 3 jt* J 0l5" 
.o 1 «JLi bl ^'jU Aj (^U> jA j t^JjA a 5" C—»l Jl S 3 AU». Ji ibajj 

j sji J- 4 ^ aS^.XIo^^^ kJ j *X# b^*l_j>* <j^bb jl 
SS jjj ^Ir l^I^ lj ^j j t5^ t -? j <j; ;| -> ^s* gjj 

3 <J ^b j ^‘blTj l_:ijj j l?-Xi’j J ^j-X_:r ^l^'i^ j 5 j 

b; J* b j 3 ^ jf\ 

C-w^So-j |JX?ijl5^‘l (^!y ^IaL^J jlf>*ji 1 J 33 y> *J*r3 jby Uj jli ^AiJ AliUj 
i j^-j j I ji 3 j3> c-*i b U>- jl^-I aS^X ^^ ^ ibl^l J mi—i *a) If 

y 5vj b bb-> £<y Ai) b j Jl>l jl ^-^- 5 ^ iJ5 JjJ jl^ 1 ^ .C«^lm* 

jl —j I AL^j j —j ^y 03*7 ^ mi —1 b^y c~>***3 j** 

3 m*lj y>^ lj jlj^ ^"Tj^ k mf^ Ai^ a;*^ 33 b ^ 3 *33 jlii 

.c—j^bbjr^ ^Jl ji 3 .oas^a -51 ij* byy£\>- 

(_^U- a>- j c—-I om> l5U- a>- 

jl jby t mL AmrnI 3 titA>- ^5 UI o ^y j3j~> f U 1 <jJ>* S^b jl J?l-^ 
o^*Si i^ aj Ij ^jlxsl i5j’j j mil jl ji tAlAi#ml ^*i>- aT jl jl y Yb 
JiyA^b>- ji l^iiAj t^m jy yb\ji jl^ - 03 Aiil»j 3 l? jlmm As^ml 
ji c-il^ JU5”*j jb"I *j ilii**il 3 JVm-l L Ij c-^blj b jl y^ s ' 3 i ilii*> 

jl» I oblyj 3 m^l ^—* ij 



fLaS- <5 LjA4) AJJJ 


\T 


3 4Z-j b ^ ^ J j ** ^ 4*— I^j J_jb* 4 I J U l 45"i 4 J L»j jl 

oLaIoU.J ^Jju .o-I J+&* ^ jl oj Up)) :o—»! «^b jy*— ab ^>* j I <l>-j 7 jj 
IJ jl jl y (k j*‘ 40 —J J>^i i C^aU l—» iLaJ jl l>- oLaU jl ^^aju j ^>- Ul 44 ^*-* 
o—Lgj l ijl^las^l jl 45 " x'^Ljz— oy&U ^ 3 1 3 I .o—jb( 3 >- JoljJL 

«. V C—“I 1 jl 4; O-—7 J t'Sj^ ijlS^la^l £{I ^ J i.j— J^U-^— 

:Jj t—j^«« jL b 4 jf jij Q 4 j $ 1^1 t I j ^ j>- JYJ£—I ^ L>- 

Jji* 4 o [jzi3 0—1 .sLaJ 4>«Jj’ ^L^Z J Oj-i^ ^g—1_7 ^-*7 jl 4JJ jJj Oy?3 » 
ij^-j^7 jl-l>> IjiJ 43_^ J.a|^>J j-* hXZjl*A>- 4/ jj^*1 jj Lj to—I ao-aI* o!lAz>-l 

tJLiU J.-ZjlJbl JJ Jj 0—1 ^— l—— 45" 3 40—1 O ^j^Jji^- I J 

-XZI .7^4-Z 4> ! J .0—1 4 >-y* c£j— 4 j (^-LiO-J Up 4^ii <J JI I J 

^yw J^ 4 “f 40—*/ is*jJy 4j tJLi l^,— J jl U- 

j*Jls jl Ij -LZjl*^ £^ 4 A^py a5" Ij l*^>* jl ^UJy-j (<j^j^4 

4^Jl 4 j I j .0«^ I v£j [S' j —>• Q c^j* - .JUZlJU (_£^,/* 

LS“i *-> jrT oToZb^ 4 f 'Jjyaj* cXf^A ^U/l ljc 5 j->- OZjlO^ I j>- 

jl^A jl iJL>l 3 L j~'^L3 I j^>~ jlj* ^A J J 45" I J.jl Ij JLaI 

jSjji tjl j^3 ^aU^» ^5vJ jjL/* 4^>l^ IsUin c-^»l tiS"jj; c5j-i» i^1 ^ ^>- 
CjIj jl Ut^Ji JJ^-i 45"ijl5w<1 to—I 45" Jl. J>-Ij 4j oI jIja C-A«*Zjl 

\ 1 +a£>’J 3 j£> 5 j >‘3 jl^-i 1 ^z J 4 ^ 71 ^ 4 / b ) 0—1 ^ 1 -aL >3 i (^JlZjlJbZ 



jl j<£> 3 y>" ub 4 4-«*> IS* 45 "LhZ I Ij 





jjZ Ia Olj L* 4 jlj O—>^Z ^ ^m2A* 4j ^Ij 40—1 f t>- 

Ojloz (^U ^41 

IJ J I (^Jt**** 3^ ^ ** — I I |J J I d»<^* I ^ U- J Lji5” J^ 4T 4 j Lm U I 

J>jl4rI (^li^Pj4i^tAs jl ^.0^—1 ijlj ^tlA— I 4 a*m1jj^J*j 3 ^^jl 

4j j o—I ij>-jjl ^* ? J- 4 o—l ^->- 4>-ys> 45 "Jo^*j^4 Ip^I tJLZ ^£^ o^»-7 ^$vi 
0-Ij**Xp4j IJ o-l j 3 jJZ >3 ^ySLAi 4>»^A 4$W*J^JJJ . 0—1 ^^Jlob j l*-aJ ( 3 ^* 
IJ 3j*c-j^ >^—{j ; JZZaS* ^ 4;^— J J^-*J ^ 4 J^J O—l-i^- 3 5j>-J C$1 j— 4—5" 

^>- ij—»-j jkj^“ (jc* A J^bI .jJ-i ^fJ 4 >lZ 145"o— I o—40-15" Ij j! 3 

J j?~ 5 j! (Oj>-Jy) 4f U-^A^ils- jjji t^IjlSlil Ij 

< Jzs y ojJJ X j 45" 1>*Z I ojLp4j .x* I jL^ji ^JIp 45"jl 1 jlpl l^-j! ^^*^3 ^ 



fL> ^ jUai \f 


CjL>- Jb>d jj{J LI J^*Ji A*Aji J i_ji 

,X»I ^L* ji ^J.p j*b ^Xi jlp I ^Ji l>* jl ^***0.5 y* J* J^l jb *AojS* 

b>-Si! jlj ••X-5* ^3 >U X j oil jl jt j^ b„j x.**1 c—^jib' JV*J. i**»l jjj I LI 

I j ^ ^L>. a$o I LI .i^i ^ jb 3b i^ <~-^X* jly^^X a_j b 

Xi j>-j j j* I X‘jlX^ aSo I c^X Jj&**3 ^7li / Xh^* J _**>«>• 

.CmJ ^1$j I Jl ^ L>* tX—d oXi j> ^b* V I jb* iba7 jl C~J oijS"J^>- b 

AS”*Ci—^ I JJj^djlAj Xw*««*^i 0«XX aS*"XS"*V—<31 I ^b>" Aj^Lj^jJ 35 bi-^ 

■ 1,* ,^-^J p*JtX** C«j ■*>»'* I A>- ^S* I .JUiL^ X’jl-U^ 

bitAX \j{j tC~*d oU?"-^ 33 J* j^ j+** J* J- ^ OT :> 7^ a 

4 xi>b x (j 15C*I xjlx^- *>i j^> jib c--XjS” I .ijlx ib j.jpS**t<jbu 

• i,* -‘"-^i 

cxX ^ _^Lm o 3 ^^* oX*b iL.ijiL oIj fj^ b a* a^» I aS** c—^Lxl aiSJ 

0 **b oU j~>%a 3 olj _>X J^l .X5»b* ^Obsl J>- o1j A/l$b J ( ^*P jj Vb c 5 jlai‘31 ^ 
A$\lJ jb Ij cJJL- ^jI X b .c—*1 o 5 J> Jtj^ L$Xj j3> Ojj^s A f b Ja>J5 IJ I 4 / I & 
J oi jJ it *aX* J*l j& jl i_£l<da>J oi ji b“ jl$?- .C—I |*>-l 3 iba?^Ud 

C^l oii>- t / , ^*bJ Jjlljy l c^lj>- ,jj| I^ij .C^l 0-b*ljJ5\/^>-l j7 A^./JjI^ I J^i 

jl ^jllP| j ^j| J ^iTjtr J oUa^ J*lJp b ojjL» t ^A Jijl ^iTj-lSj 

i^r ^’ji b |J tpjj^l ol‘j> ^ L 5 «y.Jjb Oj£ b‘j^(^l_ 4 Alj J^>WS» 

.^Z^IJb' i^-J jTji ^/bbj { j^>^ j'j* jU 5 !' ^^ jjjT-bbi 

j^>» iji I A $^^^3 I J&* C 5 ”^ ^3^ **{ 3 & j*~^t b a5"I LI 

«-jL-jlj : / \jjA ^j>-3 to--l jlLjV *yr3 ^J3 ^ jLaj C^*-I o* I j>-j 

.xr^ 

j -^>~ A — 1 l$-{I Ll ,0«A ijijtC*“i AlJ I pj Lp Jilji 

^ jJaL 1 jb* Jibij .O jj 4j XS"o^L- i y O.Jy 4J ( J-Ip Aj‘ X I XX ^ 

(JlX>>jl e lSs>*.jb j X Lj i^ijA /3 l£33 b < /^“^j' 4 l ^ *“ j** (J“i bJ b a5”"C^*jI 

.X&X *!j i J>- Aj b t/'b Jj>\p J XXi U jb ^ b b’J j b 

.ijlX'^i-Jb aJLj j ^b>- X aS^cx! I X ja Xoxj ^1 jl ^J-s^b-^c; ll» Jt>- a< 

.ij 0 j>£~>- i£j ^ m i J^'b^ji Ij uT^-Ll x bj 

ijj 4 Ji A^-jS*^! Jji .XlAlXb ^XXy b (^Ijj (^UoJip jbbtjbj 

^L>- aS" b>- .xT^X ^tx- ij^ji d.^.1 Oil^3 1^; I 

i ^>- ^5 ^7 >■ j I l; Oi ja/ Ob* I jl ^ 3 41-ilx ^_/1 X>- O ^ b 



pL^ liLia aj 3^jj 



. 33//U 

J W.IU oU- A^ -Oj (03 Jsi ^ J Jj IJ ^ J jl^jO 3 'J 9 * f U~ A^O I jl 

^3 j* ^^tUU ^lA jl Jjy j JL^3jlj—J 0^4-i»J Jl* t^SkL^j I J JA & a3^J C— *<J3 JU 

:3jjl ^ 3^^ ®“*- 4 l «1^W Aj Aj L* j 
«?^Ux* iL5"jj*Aj OjUu Aj fjj US")) 
o3 jj jb-^ ^ jl ^ A^vL *®^‘ j* -* jU-3 jl 


J3 »Aj Ij ic—ibjl Oj' jjl jlI jjl J oJ iljf b 

L5 -L^L^U3lJbjJj3 Ij cJpj oAbjJai* jjj jlj3 <jilA**l>- Aj j1J>l^ 

oJiTTLo jlfjjj jTj3 fL^jlfjjj ^>«^r ojj3 jT^UivI j 

A)' J3^i t5 ; ^ IJ jlJbOJ3 c^l—i*3J3 A_J .3^ ^^^3 y- J 31J-f J cJ l$>- J jl 

j3^ u i>*>» t£l^ c^IaJLjj ojJii . u *l >-} Ij j ft. 1^3^>- lSU^Lp j l^jl^>oU 

J o_>4-ij3 (j ^p A_f flSi-j \y\ . JuT^ a^LU ujJ <j\ji Ji3 J 

• IJ JjJj3J Jj X^J^’ ^>- jU^w<lj3 3^>- A>‘|jJJ* i_*jIJa! 3 L$1 ji 

j-ks A *j& ji*j*u*j* y*> ji 

U?Jiap| JJ jtU Aj J ©JO* I Ji Jj 3 jU Ip CjJ3 *£ J*/ J 3 J L/3 ^I-U 

.JO’JU^^j* ^-Al j j»jbj o I j Aj Ij ^3j—O Xl>-JjlA j Ij 3_j>- AI^5* 

.c-Ali ^1 jj (£jZs oLW L ^j-aJL* o! yhlliu 

j .3jj (j-j^>- vJj!Ai>-Ij uw3m jjj lAJJ3» 

jl IJ c5 cpIjT J A b^" o ^plAI u*Aj* jl^j ul->^ •'tilji ^ljJJ3 pibjb 

.3jf o3jj 

a5^*U>- oL- j t jjJ3 .3 y dJU-»J jIApI*3 Aj (^3l jf^^j C5 —JdjlJU I U aS" a) Siy 

oAlJj‘ jULJ(ily 5 - c^l^AS jl J-I J3 J>* JU J* 

a3^JTJa^>*> .JO*JU I ^jUJLi *^15*1 J^^l^ Ij A^A JO'i y 4JLy>-y I jl a 5” jL#l J>- 

„^lla> A>*l ^*\i J3 qTq.A JL$* J {£j£&3 J J J v_«.,< 3 j0 Aj 

^1J I Ij aT IJ JO lip L*j J lJbJ lix>* (3^5 ^ L*J I jl^A I A>"l^>* 1 >*j I Ji •*A£3 oI^jj tlil*3 I 
JO J J& Aj p4^* IJ A*A OjI^J Ij J ^0 jfi* iy Aj ijb O* ^ ^JaI 

JU ijJj>- Ji IJP JUs»»j* ^UI ^>~ *£ C«jI jlJJ>- 0JJ3 jjj J3 l-*v3^j (j*i^ 

jjj lJL»* v^ jJj jl a$"3^^jUIj ^Ij p I y>- j! c^ <i ^«a L 

03^ AaJ>-^J I { y- j3 aTJj*3^j «3lgJ js^aP JaI j J AJU J ^U! ^ I y .XS^UjCL-I 

J Aj C—J^jJ Jljl b J0 «j^j*^^h1m» Aj 45**^A<*L'J3 AAjUl/jlj C-**l 


fL>- J^oic jlC$? 


\? 

O y lj cJUa9 tSU C-Jijj 0.3 jS^Juw^hJj^ <UA 4j Ij3 j>~ jl*3 4^')U 

4-i> j S”^ to IS” .wLi^* JL*I l»* j yy L* f^" v —■‘■‘■*'1 Jy*S U ^ Uj I y; I o-AaL^Ij 

31 y5" j -a;!cJI^apj 4iMpjf cSj^j Ujy b Lbj^j^<y by‘l 

.o;b J> <S33 oT 

OjJblj pP A&S) iC —J yj X y y^Lj ^Ssllbj ^ 3 yJI jl oj-b’lj jy- yj y b 

a J a lJL* j ) 3 ,wlo^*j 31 J oJ I -Ap j I t^l! 4/ U* i y* i_3l yU ji 4_S" C-*.** ! ^— ■» L**/1 

tpljb C*Uai olj *S iy*y y LSb_*ya/ ^"33 <_£ U4»*i50j» J L ^>J jJiL^ 45b £ 

.ju;3y JL5" j 

J y jj J jlhb J 4*J>- jb-J li* <^Uo^4>- csljj Ji aT Lj J ujJ WfcjTj 
.c~5»by Wj Sy.j>JS 3b 31 A^lj jl 

^j>-yb iiLj jlptji jlf 3 -?j Aii^Tjj j>-\ <yliji aT^j4^15"jjj>-3' 

y yiyaP jl ojjic^o 4> jl 3J tSU4^l50*J yjja fVTjl 

:c-Uo*^ <Jw>y yA;>- lj 

4l**yj 45" qX[* ylj cX>%*3 £-> J jl jlj A 4 j jU* o-^ 3lis j*1p 3l •••)) 

• «Aj jbyJ 0 1 j^ j^~ jly-**'! J pJp 4 j 41*mP» d*s*?y b jbj (S>lollop 4 T*-Uj I 4^1j kAj I ji 

y&UaJ 3 boy* -A>- 31 y IS” -J -b-i y y ^JUj 4*1 >~ I j <Jp- U jl*3 jljUpJ 1ft 3 

j\f 4j C-—J ti^U <_/=>!^pl olj Ji (**!-> ^;T J y I ji k b 4j 

lj O^iS^y y*— i.S'^ ^ 1 •‘■^ ji {j^* 

Xi jl I j jl ojb U ^J <4^ j J 0 iUjbj>- j iiy j 

« v ...aur^ j^J 3 

jL>t/T oy j cS^I^ tldJ -> ^rtj j^3iJ jl j1^3jjcSjT 

^ jj Ij (j^ p ^13T 

j^aIS” I j ^131 jlj^o 4 j>-^z* jUtiAl; ^U^jl fji 131 3 i oj*b’l aS'o**'!^ 

Iy3 .0-^1 (J jXa jLij ! jU -jt 3 os J* ^ jL* I 3 o^y f ^O^" 

4„5^Ux.Jl<! Oji^ j^P iSj** jly*^ ^^C^A V&1 ! 3 4iJ?JJ c-j J j^u* 

J juS^^_* o3 Jj-v« yL>l jb3i 1/ cS-b^i 3 3^+a3 C^p- y >333 X yJ**P 

fl>- £0 J (> P 450 U>- .*Uy^j* l^j' IJjlj’ 31 cf^y oiy 3! jXj U-1p 

.i3b yj 3 L-jfl3 U j o^Ul jlT 4 j Up l_J Ip yjj <y Ua* 45" JIa^^^j I j j I JU* 3 1^/ 

Ji 3 <L*j~>- <1SX3 j^-X lj jl jl U» 4 ^aIj j^>- 4f jUt/1 

^A l? To IJ 3 } 4T J3 45o» I 31 J* ' N >X \j>- iJ A ^ U*LJ 3 ejj L“ 

4j ^yLJi j~* 3 jyJ^- Ul5*I Ja«*j olj Ji 4>*^5*i ojy jl5"-b oU'j 




IV 


f L> i) *JJJ 


i jD^j !I tjty J *31 ^3p lS^jJ aS^I j>- ‘boJ»b j.a l j~>xj *~ 9 £ 

a5" 0 ** 4 I L^S*"l^ii jl> I ,o***l ^pL*. i>-1 ^aIS” I ^ y>-j ^s l—*> 1 ^—a IS” I —>~ jl 

^j^u>- ^p L:».| C-- ^j aS"^a IS" I J\<iZa o j^aZ ^ !>■ aZ l-2» o*Jjj —« 4 jl j.ia! j>"^ a 

^Ia 5si** ol*.«*! -wa ^_S*jj* a> ^iJ ^ j— 4 jU aS^ -bb^^j o-^lt—j$lj ^;j»-Aj 


.jut 


<j^ 


0 *5" j—> jl jlz j I j J*- 4 j I pIU ©U> jj ^1 j^J lT'j *^ jlj'^ 4 ^ 

Ua Ijij jj a*a ^ji**.i5 j ^.♦.Ip t, bS*^ cJftJ^Z j lJaJ IJ Aj JUbiI L J ^j^jrr 4 '^ J^***"l J O j5w 

?.oj^S*©Jbil/ ij 


O^b p*LJ AjUj y J ^jOj^ J> 0-0 Aj Ij ^^Uj a/^£>- 

o-Xolrf^j ^Sj U^j Aj Ij ^S^ljl ^-pIjJ ^Ji J $j ©Ui jUlj {j *! A £ j? Aj ^>-j 

.0-»l oJ> j*Z <dSs'j J ijl^laZ A_; J& Ji Ij ^L>- aT O-vo i ol& ^ I ^3 ^S* 

aaSa* ji jJiJ Ip (j-'- 4 ** a_j jj .tab {j?. j A 31 •-bo^ 4 5 j j- 4 a^oL i 

A—5" oijj I ^J 1 k 4 j ©i^S"oyZ 31 jj I t^oj*-J ^ :j ~ 31 3j>- ^jUp a] bj 

O^TJi ^J*iJ** jj'J J-* ^ ' t,jA \s'* 0^* pb |JU7 J^ Ij jl XL ^\aa j jO^» A^a- 
lU>« 4 jl A—j Aj U jjZ I .O-^I ©^jj <^^*AIta»/!i As^Ulj j$ aS" O^J 

?o*~a>" j I 0 US” c**^! o^b ^'* ,j ^3 *j 


1 ^—pUo-I J!j»-I j ^U?jI 31 j^A <S<jjlJ tbj; Xj‘U l^sii* 

0/j ©tabi^ ^>- 6i^_i A^^—;jU-ij ^‘blz jl J oijj! ^ J>- «jU3 

^ J j>J j j~*j j j3 j J.OjL* I o L>*j’ j ^a IS” I ji Jiii M .jf^i/ U1 -^b^i ^- 4 

oU-j^L' ^ a ;3 J! a. taX/jitabx 

A—S^talA^^w* o 3 ^l jl A; Uj Ala«i I jl ( 3 c^^ j ^ O ^- 4 jl Ij 

j oj5\-« jl A&t .xS'j:^ Los* Ij jUMUj jljj^t—S"j ijliS^ C$JJ 0-^0 

jUi^ j— 5 ^ 1 A^r^jj^ j^j A~i jijir jjUj jupi jf Ia-j^ jUi 4 >- 

syt-tSlj^zi A; jlSwjpO- Aj’jSs^^* c-Iajj^ A^bl ij.»- o*5" A> J *AZl«vb'j 

A/j5^ : a ^Ubs-I a$" I j- ji ^L> j j~* -5^*1 ^.Xa^^ 4 A^bl 

j©US*j o - ***I ^S^t—j^l^ 4 tvo5"^>-j kb^l j ^pL o>-1 t^Jilj>- jl J JUAi^ ©jl^"l Ij 

^1 J -b'j; U JjA^; Aj U J tal>*J>tj o ji>” Aj JjIo^jj jS* L‘ ^jA^" t^ aS" 

ij>" ji j jjb>- a> Ij ij>- aS*" o— I j I j l jIaIS* I Ul ,J.jjJ> l^5*jjj^ 

i^-S*^ 4 4j I 4 jl-lbjjj j jZ IS" j I pj lla 4 J Ia^jI j*-j J ol U>-j ^ ^ J*7 •■ 5 ^- > 5 j 9 

•u 1 jdj?<5^L j jljJ t£l4i*o jl J 

^{IAj .O***'! jl IImS*s ->-^j 4 aSvU Q.tat»oJ Aj 




f L»- ^«ulc jl£$f 


U 


t$jly jl—/1 jl j jliJ yy>-<£33 jL»_^j jbi-jjji Aj a_!T c~-l o^>- 

yj^'lilj! jl y aj jU^*? jb*ji y Jb" aS^ bSjj^Aj 

jl ^Ijjl Sx;b jbjjl ^y ajAj^^N ji jllapj oi y. jlj^ x~*X> 3 jy l*J 

©ili jiy XXZ> otA^>- l_jJaI j 

jjLvaP ij**' jl*U 4jmU- aJU a 5\L c xS^ ai*j ^JLij ji j (£jS*y£ ty a> ^b>- 
JA l^^^* ,^>^1 jb^aP A^Jj jJJLj Ju I j b*J I yi*«*A .iJ^ta aS"" JAj^<* Llj J«»Xj b»j 

^.jqyL jisbiji yo^g^k y 31 yo ^^ybj ji&y <jaL- ij viils 

©ij t— >1 j— >» ^ijJU-Uir I jl ,X& J^>- iy jUj I Aj jJL*l>o cjl jt jl 

V*T £-*jji <j-~-* j c^u-i ij yy-x-j yy -xy 1 y .oir^ jyy <Jy*j 

jbijy -XAJ C^ijj A>y a^f>- jl 1 j b J 3 *—-»U/ Ij Xi*j^ ^a a 5**C--*l I .JyjS' 

u-j| j>%a ji ay>. aS^oIj I .JXuTI y*J JUa> I Ji IJ jb* I Aj llS"*jjlb viLLi b 3 ijlijl£*jy 

ju b^ytu/b a jf^A JL$ j ITjTo^sj^ o jI+aj oj> Ul-xby^ y*j 

^b^Aj^y jOW c$b- ^ * *xbj<y* <sjv j?*j* jl ^ ly yt! Jj’ bj xsy jT^x. 

jllo Aj AI?^*l(_^lo^y*b •*Xb - j-«J^ 0 1Aj Ij 0^-5j-*J jlj^i- 5 

jbM^L^ J5iv I jij jiajUjl ^jj jb-jA^i/^ Ail^"j 

j! y Ij jljl5"bj a5vJJj^J.> .c— *>1 jlilb>b J ^aU? J C—^jiv* ^U J 

.^juu : ; jijU;^ a>o‘ i jc-^ 1 y»lj 

ij ®^iji^ j yj* 1 UxJi tjis^bj jl ii^ji j aL^. oijy Aj yy 

jij y* 1 ^ ^ j^ j * 1 j* 1 j o ^'i y 1 ji 1 y a5^ 1 j ^ 1 a «xiaj> j 1 j 1 jAj j/ j# 1 y j i j*+» i as* y 

A—# jb’iyiy JbUp jlj JUT^ yt-*^j ^IAj'U^- JJ^yj b iX^^jA {£3j% jl jl J 

LS^- 5 ' 

ji y a 5 \/u>- oy ^ ^1 j^L-i aj ij y Uj jj zjsi- oi jai iyj <s^j{ y? 

5 j> aT Jb'lAliS" (jUljP b*—*'I ) yibL^- A5y j ^y+P Ij jl aIsj 1 j jl jU a^v* 

oXX ajjL. ijlj ^Jjy j jjj j jj jU*jlO^ aJp a £*jus> y 
j oJL«b jUL^Lwl J>j£*a y* I j ^ (j{l^f 0 j biI b l^*ij j b 

ji yyiL» y* 4 — S" l5IaLL> a 5" i^j j l jl yjl y^t jjj jl jly I ls pL:>-I ^lu?jl» aS" 

l^j|jj(_JJ A^^lALia tJjl JJ J3 I (i>b ^Ul^l _^A Jj’I y{ ^lyOXj5>- 

i— aa~nwo j y* (^IajIjj .Juib ^yi lul* lijjid ji 1 ^jji c^**jIjj^*j i^j 

<(' Y .ijJcJp ^ *Xj y y ^jl'X-* 

ji (^UjbUi .jjy* y^*'yj Iaa-iaj* 1 ^ ji t yji ( j^yji ^ijb 

.i j*J* I5^b* jjj 1 j I ^ L>- { y^ 3 J ^Ijjb Jbb IJ JI J but 1 





(iLia 4> SJjJ 


t-lw I y t yju sXjS -Ui ji (^Iao^T £-*tj J* * ^ ji I jyilAAjLi'^^-jl 
jjl>j ^»>ji j-»- -ua Ar^loy 1 oj oy jl? jjj aT 33 ^^ l*L» jl j^‘ 

J cJl-l—* gA ^ J> .-liUi*^ \L~&3 £ 3 * L$ J? il-U li iy J *t^_P cS-^J 

.JUS" (jlS* jls^-i ^ olJL.jjj aTo-*-1 { y^^~ ji'&f 3 .ki . J jlS"ji c^JaaLU 

3 J* j> oiljl ^Aj -lAi^j— 4 ^1>*>I Ij U^- 5 ^’ J^ *5*" C*-**l jllTij>* ot5jj*o<Jii L /$ 

«' A jtiO-*3 till* 3 pJ’t&LiJ L))J ijl-L OjUa/jl^i pA^L li (J3jj 

jl 3 *3$ aJ I J>> vlli$ Ai IJ i J>- y I jl^3 1/ \ JJ ^Jp -L Li .c —J yjj- I A* 1*1 

.^L* ^i — i* (j*3 y 3 ^j 9 ; ^ y ^ ^jIaTi^- y y <sj3j 6 y j^laa ij 

jL jl jA yj\ j-^-J) aT^Ip C-li*- ^i jl J3j+ ^J^ C-iplj y j* I J 

<{ .C-^ I jl d 

jl^rAi Lol^-T aT pitti ojjUj^ lfi!>li' i±~P AJLiJUt^A Jt I ^5^1 J 

a— i I j ^jli I a*a I jl ^y»L* j^L 3 (S^z* y li I li *lj ^1 oIa^I y **L IaS 5 y I j 

y* ja i j>j i j o Ll Ia j^ y a*a j~* y j y l ^ji I Ij I j ? jyS"" ja 1 j>»j c«*j ^ 

y*B$ I<_jua*J> ilyl J A +>• 3j* 3 3 >* Ai^^lj {£3^3 1 AJLi Jj I ^-*A AS^ Q«*4»I 1 Ai J&-* 

• C-^2»l«i$*C—*0J iy*y l>-lj <jIAm« -li Li^j^ ^Iaj 

.C—-IoIjjL* jji y^ y i3j>‘j^C r J3&^*3^ ^lyAS^* O—« L>>i I 

^IJL* Ai Ij -Lw*! yLifci^ y t5^i J -li 1 3 ^-^jA L^jl^^i ^ C—*Ul^j| Ai Ij jl 

.JLi L*»j^« oLL I 

-liL aSCIj cc-«t I -i5* c--o -li Li ^ L* il^ jlS* j j j aS^JU- 

I jJ J • 3 J$ ^5* i ll —j I I i L -Uj ^Ji li. Ji J JLiA>-1 O^l^JL* L i^>u+rt jaji3*3-*a I5l«^ I L 

jU It j** j> 0^1^ SjjL. 3 J^ 4 J 3 jL *A-iL jly--l p* j-ii ^a j*lt ^Li 

Jl i L .ili C— j ^jl C-~Lp Ai ! j y Jb Li^*i .0—^1 ^i_j j li ^->- ^i I j -Li Ja I w>l j>~ 

y lla>J ji aS*"c— J b Ij JU- j jJi j o-il-iS* jLS^Ai 1 3 #JUjT yLi y*>j ALi-iS* pP 

.cJj JLaI j>- 3 j* aU i?^IT ji jJ JU- -U>* 

Ai a^;a>- . -laLui ji ox-' ^Jii loiy' y ^--a jl. ^^»>> i j ^ l^j as^ l-5 - * 

ojij 33 3 y ji ^ 4 ^'^ *^.yyjuiL jai^ 

1 —j -Liy*^ aT jut ^ 0 y>- y^iy jUj 1 j iij 1 1 ^ 3 y* 6 * n-Ui j-i>«>. (jji3 ^y 

1 c*5"^>- y 1 ^ ^y* j^i y^y^jtj i j . ja^ c- 4 ^i j c~**i 3 

33 3 32 $j>.y oL*ilj C-f li* 3 ijJL>M jUa>- Ji y ^A a 5"ijl^^lj 1J j! J C—*»l 

jl—^il 3 fj! ky-J J Aj OjlJ-*A Ij j| A^ C^3y ^-L^i' cJa3y y^'j 

.Jjb^ L-jli^Tlj 



f Lai- jl£sf f o 

cJU» jL^-1 Aj J&) iSjj ji J* ^Llp|4j y li AA-Js oJ % $& Ai 

L jJU S o.*j! o—ji •^’3 l5 ' 4 jJi aU» ol^Llji jl oLpL j oi*p j 

•jLil 4 dsJ 4 f jj jl oLpI* j ji j c-~^ I ^ b>- ijj- 4 cJp j/ J^l*- 4 i Jy 

ji4^C~»»l I a 5*” c~**'1 Jjil*- 4 jl Li .((C—*»1 cij; l^yijf oLj C~-^ ji® a 5~ C-**'I a«b£> 

((Aj jlc-Jp»iili jl _jXPA> C-w»l cij£*ij>- £-i lj Ij A^L- J jlj J C-.A--L j l^AS"* 0~1 p aLmLj 

OJJj<y cJUi l 5^ J-J-' ui Ji J -5 

b>jbT ^1>«/1 Ji c*£j aS**o~*I jjJj_^J i ^yil <J«ul£j j jJ — 4 c£j^ jl 

uaJS^ j AiJ^j tij>- -s-pA^jjA3Qy>j\ 4 J L*j j^ ^jsi£>i ^1*^ A*^i L ^L^-j .»LMj j\l>e.A 

X$* J_ S U ^jwjlijjj j aj iliiPl L j! .c—- I oi^^j^j j !-b- JLs ji I j jl-^i! 

i-jy7 l-b> 4 j ^-jJ cri^T ^ jr**^ Sjj} 1/ S c~-jI jl-J 1 I^J jL$»- jriJ-> S 

. Jb jJ>- 

ocJLL- jl jS ^L^-j .ijli UiaIja; jU oj^ ^iji aS^o-jI 

jj Lial j Jj L ^b‘jLj 1 j i j>- jl~o I aS** c—I jlj® ^x? j a?TC-**^I oiJ lS" U a£L 
j o ^d 1 (j:; I j -W>Uj j t4iili kJ S y y. J 31 U jt* I S' J-ilf 

j.a U y>- j\S" j» O 3 [lij \Zjj2j£> j ,jS*> J ^ \£~* .-^i U>; 

Jlil^ JJ\jj^J |JbX oill^jij 

jL-il is\y Ij f->j5 ur^ A f^ 1 

.c—loi^Aw?j,7 !j L -r^"-^ f 3 jj^Ajj c-a»^ Ici^Upj J^ 

Aj S ^\AZ^^S A>> .i!i cl J iJ^i I jA Jj l-i jJ C^Uj I jl j iJ js^- I J Al^SS pP tab L» 

.0^-1 ^JLpJ i £-j|J Ji tC*^I-b^ r L>"J oJ.a\JJj^aaS '1 jcJ-***^* ^jl-j^lctaL^j pAj^ji^ili 
Ji jij jt -*J |^>* Aj S’ tc.«^' ^i C-^I iJ^,- 4 ui^ 4 i aT^p ^i'j 

. n ilJb CS j\ cJj? A j Ij j! J i ; w IjjIji^fiJbU OJJ^ jy AbitaX? 

^^«l5ji A$*".o>**^* jl C^ta> ^UlPtjl^L*- O-bt aT iji A>- jZa tab L 

u-J'bft A^vL .C-a-I c^J^ J J&4JS'5 S* ** S^ J*^ 3a>»^< 4 ^UAa^U- 

J oij J+A O U 1 jljj J tlS Jji iJJ Ji aL**J jl<-b Ij .c-^l Ai" ji J c-jjl* 4 u-—^"ji 

ojtab‘1 li ^i ^I^pI ^ L>- J^l oLpLj ji jl jl AlA iS* .ijjTc^--i Aj Ij ^^’lijU- tljO? 

JI tab Ij L» IJ Ji j l*»»i 1 c51 ji Ui^i aT C-tata* I ^ji I J J 1 i li Ax5^i i J C-^~-1 ^ I J* 

jl y{j^ ) S ^^ 3 1 1 j^-? “bl SSS *i <*jj‘“-’ i:*" ij* ^U^ 4 j c-<wi 

J_i ^5" t^lji^j J cJXI$v^ j->- fctli tc^l olj^y j->- wL V^M^I *Ai j 

pJL>» li C-wJ Ui j—>*i <—3 J jj (^^1 -I Ali S jl J* JT~* S’ CX~taJ IJ J lj <—j| 

jUi jl l7_^>«j jUi Ij jl J*sa c-^Ij wU>I j>- jl-i>j j>- c?liJ^ ^^"ji Ij sj*" ^y. {*•& 



n 


f L> vSUa sjjj 


13 Uj J^J 

bf 




Jl-X>- j <U^j I jl b I U o^ JjI y ^yj jLSwiJiS - b 

J*n Aaa»IS" cjl^jl *j— SsaS^C--^"J i AS*"C-**'I JjjlAj 0 *Aj L* ^Jb {£J I iJ 

ol j oi^A^ji bbyyy\ (Sy \ j jlj>*J*>»ly 
iLj Ij cXI~.j Ij ^y -1 jy» j\ *\\>- b JJt- *Jl>> j }jA A^jl jt ij~J tcJ y -#y j>aS 

.2y y JAj U (JJJJ *$ iSjJ O y^iy :>j^J jlj O jyjJJi*> 

Oy* U *«aj y o! J A^ wLi 

t^j-^AS”" J •O^f a ~+><x£ j^ a?I j A y l^b j^ 0 aS^c***>I ^y I a^ ^Sv* 

^Oj <*L *-<0 jl «—C-*«li» ij jaa» J jl5b tJftij tAdil/ |*d>- 

<S}ij> I J L* J odd O j ^9 J j lyi I t* ol> y aTc^-I b* yyb’ ^ J* ^ I ^ 

|»a j.3 b j c—vI jLiy L>- U a7 U c~++$ Ip a5"c^I y_ !a/ ^5\,* ^c«.j jljl 
•ibyl)) -* pijf* 1 V (^1*^3 ^ vlbl y> ^-((|*{yi*~*A jlSJL* jljAv^iA bj) oi ; > jU_}L> 
I Ij $y± *y>- j (J-U&IaUIpJ y}b bj * ; 4 JCa*«P Ijy^J 

bl 1^ 6^1 I y j o^ j ilS" y ii$bs>- At Jj b .c^—l .-Uy jl Jy Oiy» t _ 5 ^*i y*^-3 a5^ 


i£5*^ Ais^U^b Jj Ij jbb 

u 7j^ f L^- CjL^Ijj Ji dS* b^i ^l^pl ^1 y oJbi a5C)’U>- 

olia>J Aj aT CLaa- 1 liS* ^ib A>* .-b I C-^OA; b ^ J y (^IAskaL* jljl *£ ^ jb ^^vjSJ lo 

■u* J T ^ C - 1 

.xs: a^I jc-^-l^^j i]^>JAj Ij 

Ij jl .c^-wjl j J^A4 S-U^j^S - jlj jJ t oj^ji j jLjl SJUuS^jlJU; dS”^ il 
LS ii; ( ^_\>- fj^Oob , y>\As?yA Cj yi- I j CU {Jo I Aj j Jjb^jb Ui Aj ^ JUwj- jl 

ojby flf (JU J i-; bji cJjJ-<- b j o^f 

jl l 1 j I ^A aS^ OJ t ji ,, ^i d5^ y b jJLi A>-1^ b 

iS\y J jb y^U>- *! J Sj^^y bljzi O^yjjj C-.y-}y£j ^-^"j 

jib ••*> k<ji A °Wo’ LjAj ib j jjx7 jl ^b J ^r-l J^»J jl ^ J>-J jly I J 

O I ^*^-»A | Aj ^ JI I 4 J b>» jl ^ j Q *«**»! \~~J LmJ j 1 } I c_ 5yb*S i y> j+*n b AS^I llj J I 

^ r .o--l di j> ^iy>- aaJs ji J °Sji<y, 

.C^-l ^yjp 0{b/ fjiy+4-* jl 6 Jj j J ^stf»U- Olla>J ^ O j9j J ^ I jj 

*b J l^- 0 Jj J a5^vL^*** I ^y bw I (J b*S"* (j^*^J^" ^ ®‘^ J j - ^ ^ y*£* b ^ ! 

—j^>-t ji^’AX^r Jyaj jt.Pj^^ jily b f U o-byr ** J* <y* 

b I jl ^-*l J *o-^l ii j>Ca j \j y a 5\L .c»j L- f { y i j 



flS* L gd£ j\S3i 


rr 


jl jl aS^IaIjL- J gJj j iji a*a b ^d/j ^l >*Jaijl •C-^-l *X^lj 4j, ;^ > d~-»l 

uAIy 31 I 4SfijlJb* .Jj‘I-Xj I J jl t£l& J *£Jllpj C^ti j o*-l 

c—j Ijj l£7 ^JJj Ul JuS^jb jttji* oT Uj jlj c~*o d»L>- 

ij jij £5\i>- jl Ja^j jl jJS *aj 1^17 Ul .%Xdb ^1^7 jUj I j cjdA b aS' o-'l^^-ib 

,c***>7 ^ L?~ Aj^b- 

l_i (jijU aS^I^>- ojL-^7 jl Jl-i^l L j 5 j j** jlj^ jr^ ->•> ly.j 

tiUojl j y Ij <^1*7 c~o t$Vlj <J»dA ^a I^Taj^UU <jl*7 j 

.o-*l jxj/T^J J ,i)LJ~>- j$ bj jlji?U-l7 Ij £jj t jXi^jlf j&JJl tli-b'l 

Jl>j^ Jl Jli I^li5j7ji a$^c-w»Ic?j-* 7 I *A7U^y*j t£^Sb^|*pj aZj-Xj I l^l y>- 

1 ju iUy jl t$jy l&jis" b aTjIj^ jl jl *Jb a>- 

.JUIa^-L ly*>-J ^+*+ v4j I J (JJiJ*J b Jl Ij^l AwJj Ia^/T^ (jj leijS^ 

(jis \j(jj tfL>- ^bj^-iljT X^ry Sib^ xf jbj JU I ill; ^T 

.c~**l o^I-Xj j~%7 \j jl aJJJjI ij+PJ ^^ijb ojbw»^ j c^a^^j-15""j ^*.?jl^b 

v^.. iC» j^j !j ^L>- o*^ 1 ^ (^t/* b>- •<£**») ^b>- Ai~i* jl ^1 a^^A>- jib 

aT ctb aj Ij p-£»- jjl JJiS"^ { j^ **• .c —> b 

j _i I UJL^ .JHAi JU^-j c^-bxi jjj i-jb aT c-m-I ^ U- x>-jd^*l i^-jAj ^*>-1 j^ 

J 61^^ tAl«{ j^ ^ftjl fj~J j A^ 1J aS' j m{ £ J Jbw/bO^-SvljJ 

4 a^li j} Aj' oiS" »Xj b A^Ij I b O j+J* ^ ^\j** ^ jl jS" Aj b -Xj b 

I^j j ojb 1 j*rl cJ^ j^lj— jly^ Lw'U —j jS'l aTa>J I jl f ^ 

^IjT Aj ily^ jbb Jl 11 Ji 6 jl jbi s* J^l j^Tji aT vJ»^J-5 ^ I 

c J U‘Lj /1 jl_^5Cji* aS" ^ U- twX^j c^l I jb l-x^ ly m j a$*^^ JU-j 

• JU lAlib j I Aj 

AS" jb* I Aj .Q»^l Jn^j Li^—>-b’ b b ^^>-^1 0“X> U»U*v 

iyjy> AS* C—»lob £-»b jjiJLpb J jl ^Ssj Jl nj>- *^i ' ji ^ Jil *^Jl 

•CC^O *£*j~> A>- jl IJS* JU‘b 


dl£» 

.^aIS' I J \~_ - 1 AmJ Jb I 0 JLj I J iZJja>-J d-Ui 

c^aIUjV C*»iaP jl^" J^U. SdAbi*^ b A«-S^c—I JsjCa ^\>xS" 

hj Cj jl?-L_ j 3 Jj Ia» Jl (Jj&lJ I jl(j-*i ^L^jlJ--I J ob'lf dJ^iTJ 


rr 


fL> (iUd <0 


ydA 4 jL..U Aj atS^S*j iyij jl»0 d>y>-j d-^J t-jl>Lplj ^yiS-iAj Jj jS y J Iy 4^*0 1 

C-—I yl (jjljj 

jiy* y 4 ^?y Ji A£j Jj I y J Jb b J £jl JL>-Jj jt* Aj jLbl 

a & ! I —* iJS j\3& y Jkl jl I j (_$ jJL j J*l^J j I jjl5""j ob‘ 15" _^~w> j Jj LiS" j tyy 
y5b*| t-jUiPl 3 d**o jji I p—. a jyfc iaJ*! a IJ A^Ay I i^J jIaj b ^ Jp J>-yj 

-» oh- >• Aj JL’b J Jap 4j j iyi^yy>J*J Otd—*>l aJ> L 4^ Lib y y 1y ji 

J La.1j J—i I ^yLijJtd —J {J Sjtt> <jj Ji Uiy" O bl ‘Z^y J 

J £-yJ i£j£* jbiibl&Pl jiS~jby jl J jL I ojbji d>jLaS J jlybo i^LaUfepl 
4>iJ Jy 4j aT d~*l yby y L**-l 3 AijJj’l ajy-ji 3 JaI J^y* OJJ <_£|4JLjJj*I 

.Jd*A Igj'Uy? j UJa>-ji y~i'j ^J-^ jij J>*jj yly }J>- jl O^ly^ 

J yly jlipb^iJy jl y y 4$” aby"jl Ja j Ajy^ jl 

jl uLijyaj L <Jb b<y lilix I 3 jjL u-—^ y I j j y I jb y- 3 jr yJ I j jl#?- 
I y* .JJS^ yje^ja o I j jjJ ji Ji/ly^yi* td~*l iy L j 1 '* ol jLp y Lbjl cc-a 1 >- 
o I j j l-o yyj Ji cs ^ 1 aImJ j (^jL <y JLo-lj d~*l 0.5 y I jb*j— a—S" 
J d—*jl fcibi ^L>- C-^JaP tjl*Aj [**3 jbyi j 1 .ijlA» 

^jj^b I4U 4 j’ oiy>- ^OJ^>-J dbi ^_l LI •Jbta ( '£*/ A^* Jj' A^JI I Aj jjpji jl 
^LilJj^ 3 t^jl-Ui^ j (S}t 7 j 9 ?*** 7 ? (jd^ y? ijl^b ol«L*j oy.L o^l A 
I e-•;>-1 3 Sjp*3 JH&I J^y* y tlivj ^ wiLi bAS" ^J> yUjlJaj a b J* j\ j+j jjSo .d-*L 

J^L* 4 d^l jbjj^J> yji y *bJ U-^"yj jja/ jl aS"Ij j ^^ b 

.LpI Jl li i y 1 JaI J o--l C*«— jbijl^il jL I .Xa^ a JL- (3 Lb I j 

ji*>ibi a£L (Cv«jJ^L>. ^*amL Jj li* ji jL<aP b I Jj>- ^<^Xi ^L>. ciLi JL-y &aj 

.d-jd*ii>- ojL ji j d —^1 wib IJ J^as u-->l>w?l <£yi L^La^lj 
j 4 j Ijj! $y L-- 4 XI 4 aS~ t5^>Xi jlj>^ ol 

Oy Alib Ij dyi>- 3 d-iy* c-jLj^J jljj Ai*Ji y-> 

^y 4 j“^ 1 0 Li»>* j I Oi j Ll j IS* 3 L b ttjj L-^ I 

3 y J Jyo 3 d-^-Sb'l Ij JbiL- jji ^4^ 4^" I wiLiPl J 


4>‘ 1 ji'bJ t^l^ fly-l I Jb/yj 
a r ^di^i'jjjy dO-T iy-J /:oj> 1) J d-^l Ali^ doAj* _^>- jly- yid yT 

d-**»l d*iOj I jl cSl A>vJ dS* ^— * ^b Jj y AlaaJ jl AS" JdLj Jj’ l^y y$ ! j I Ju b b d»U>* Aj 
J^A j^y jl y> ys I L5)A?»Jji td^l-Lib* j I d-J L^' J d-JOjAS" ^yJaP y ji UI Ji y j? 
3 Ojy y j:yyj A jy> i{£ aL i'ji jL-b* oyl^y j: Iy I y byJU>- c5IaL>J t d ijT 




f L> jlOl 


ff 


31 Ji o~jlJjll—; oL>- ^jl J-^U- (j~; 

« n ?o-u^Aj 6 ^jj ur 

S^jOj^ jbb &> J**i3 o—l aj^>v* oL§>* ^ilji oboloL^* L>- 
jf fUtj’l j— 3 {J*^ 3 Aa^Ij! 3^ (j-~ J T ^1 AS* L AJjj j ^ { J^ *£ o—bj ^S” I 

^yj oIp ^\i) pj j3> 0—0 ijb uto ^‘1 j bo 

« n ?l o-IjTa>-^ Jjl jj51*d j o~^>- 

£7 jl-l* Ij a-Li ^1^ i_*—ji-k J O—1 jlST JO ^5 I 0>-L— ub~»*l y I 3l u3*JA L I 

1/ ^jI b a5""o— 1 -0 ly (JI^jIjJ Aj j .A^lolj lo-j O L*~j 

o3 fo 1 c-i^31 oV l— j b*_j 

y-lOj ol JjO* ^j^b'Aj f[>J\j** j*} ^ Ljm J3 jljljfl J-»L“ 31 jj-J J^IOj*j-j 
cjbjj I— U OjJi _y l^j JiJ O|J*!^j^jJ jl J&j <-$Ua 5 ^j i0>- L—j>- 
j b ^^5—^ 0 i J J} j 3 +i ^lUjli^L? Oill—I jb J>\l~>-J L y 2 >t£j j\ <Ci.S j~>J 0^3 o ^>- 
j o—l Oi bS"^ j j I jj b‘ jAi cSLjw j^jJLS* ji <^0 I Jap :o—lAi^b^y coy ¥ j^>* cJL2> 
31 axJLS"J jjp^yl oj^jii.o-I ^jO** a5o j I350 jI l£ bjjijj (^1 j o—y jal* 

^obJ I b mf oULS^ Ij c5J^* a»- $. IOI 

A—^ >*0 L~5sj j 2’3 < w.*'**»y ^Oj***^" ^_<; ^***^ JaP 

jl XI>-b^j oc^^- j A/ 4.S""^>bI j ( J-^a5 e->l>»^l ^>* *lj I 

JjS 0^ ^ «Ao•—-.— Ji3 »J)) J O'-b' U J>-U jlo CJJ^V2>- 

^IaoJLj'I j .-IjU.j aJL—| j)ai jl A.O^.A lS^j* jlj (ji^ A^"sO— j5" J 

AJ i J j| A> AS^(»5 jI-Uj (Cm—‘ Ls^J jl*AIi ' ’ 1>X^J I 

I I yj o3b»^ Uj jl* J_>- Sw\5J jf>~ Ji Ij jl 

.Jliijjfll jl_? I j~~~i j y ta ^’ 4 _s A ^ a5JL Jjb jJL 5 ^* jl (^laJUP JaaSAj O^Uj>- 

JUx-* jl» I t^u 31 d«Ad$*" loLi^JaJ 0-3^^* 0*0 Ij ji Js J> ^^o}j 

A>u‘ 1 J .0-1 6}j*S { yLto Ij ol jly 1 ^*1^3 .O Iw^y* 

,0—1 6*js O <£ ^Ssj i j ! O Ij ^jSsj ^yj I 

(^LaAj.q*m*j L»Jp (^•0-1J pJb^«*JpO>xJ 01^0JJb^l>- 

IaAj Jaj Jlj3 J ^,41 s ^ Jjlol* otj^ja/ Jj ob 

.OI j S' c ^ L5 Ja15”"4j ^Ij ^gSo^- ^Lo-I Jaa aj a5"o-I ^-j jl^ 

31 ^9 lO J Ul^ ob^laj’jyl J Aj*^S"^ 1&3101 Ico—I ^5 vj oIO- j> I 

^jb A_j J AO Jb*l y^XS Aj I ol-LfclO a 5 "O—I Jy I Aj' J>^* . 0—1 *CS jS A^.O>- y— UxS" 

I ^3^ .0—1 3^ ,,, **^i I A*Aj^ a5" Aj' 15\>«Zj ^*S" OjA* 






vSUi Aj ajjj 


ra 

*» I 4j jS” 4j £ c JL>-1J C*UJa>> o J b j l* ( O L 

•<*^**»* lo J*1 J> b { £ **“^ ^ j jj o* LaJLS*" j I <J! 1 aj oib b b ^ L>- 

J p^**i ^ j^A aL <#JAj J JJ» j I y* I oj~Li iiv ia*>(_£J jl l £> j9 A_5"^yLlS”" 

^.cjl 

A*Ajji I A*J>-^ 4—rJJ A>-j^ lj>- oIJaU^J l^-lAJJ—j jl ^L>- t5jl 

. o** i ! jj* j jjS“ a/ j5" j od^*- 4 Jj Up j p I j I 
Ul .C***»l J*aL* Aj pip ^1 Jij wll5"^ ! J oUUp- jly&> aS jAi 

J JV? Aj Ij j b’ I aJj Jj I JSnjJ A$Oj .XS' J*P jL^ilA^Aj^ (j A ‘^ i y^ A 

lji»J| ^3 J^pLjl cJb*?- jl ASU^jjLsj AS" vl~*l JJij^AAj .J/j^ obLlAj 
pL*il c—aJU- jl U 1* j I Jjj . ijb v_j^li>-l |*a L jc-~~~> jL*£j o J^ 

•gc*** 1 U «ij-*^i (Sy^ )) j c—•'L* j^Ai oUj*^v j ob ^><7 

pL*il C-aU>- L^Aj Jj J yfiuA U JjAi JJ aS**(^^j jImSIj J LfcJbiij'jji I aS O***' b»Jj I AlS\j* 

.Jl&.>^.*j jUL/Jjb A^j U>ij I Ij pL-il A^L .Jj jLj^j jbL>j IJ 
C-ijfc*- Aj UcC**^' cJjjU- Jj b ^ Ji j l&>- J IS" J I I aJj Jj' Ij j 4>u‘ | ^j I y Lj 

J&A c-J j c~~a~&>- J*^I Ij jl ^—ftIU c£L*1p aS o^*j| oL >aj Ljj ( j-*A . c-aa^1 

(JjLjjb'JilpJ elj^S"^S\3 aS" Ij A^u I j JIA^^.*j oljjb»t>- Aj JAJ^jA j| ©jb JiJ X yX)^ A 

0-»laP4j Ap-j»7 L_J aSvJ’Jj-,^ Ji .Jj ^aS* ^ jZ*j* j JL/^i Jb^^gJi DiU jl jl_/l 

yld>** A—j Ij | ^Ij^l^b wXj l— j A^J j i ^5" iLwpl ^Aj j.3 —>■ J A t L»’ C^iU>- 

•ijj Jj-*ilj3| Aj JJ C^joIj b jl(jLlai| J j^Ai (^lAA^i Jb’i b ij oUil J 

a^a aS"^ jS ,c—loij4^ J Jj>aP pj Ip ^ Jj j ct^jj^- j ^ I j*j oli>-L*j obljlX 4 a^a^I 

j I oL> I Jl*I>-lj jl^»l a b I . JJ»b ^1 jl J (^JJ J*d> Jj-stf’l Aj JX~a j.J^JjVi 

(_jS"Ij))J ^ij^ib*^l l^-»* ! jLlP'l Aj oljj'jjj* 4 a/ jSb>- AlJ | ^^ JaI j>- Aij^yAj 

. ((J> J( * ^1 ^Ja>t^J 

^iTiJ-b^ 4 Jap aT l^>- .c^^I ^jl>- Jip jjl ^^-p ^aLUj IJj^ 0 ^^ Ul 
jj^I ajI*,^ jl JaI^-^ aS" 1>J I j ^^-p jj>»l a.[3 Aj jl y I j 

ijbc—O (J-'J-'P^^J ojU J**> j 1 j! J~*\ Aj J JJ$%jb 0 J-J «JJj (J^JJiA^ aS" I j c£j!j J i jlj 

(^UjLi^t^J-jl y 0^1^^ AS" jjjJj ojli y vL £* ^JjS Aj*LjIaj j* jl 

t^jjl y J -UaUJ>I ji JJj bji Ij Jj U»- aS"JJa^ c j-^5” jJJbT Ij ij^ ^ 

IJ Vjl^l J>* c$b J Jj U ol J U OjS jj U»- Aj jS* ^A $ j>- jl jJ$ J jl jj b* 

Jap jl j^Vlj cSjrT W*-Jji .ijlJ^J^ jbb^ aIj j^lji aS"c— -I j:^bj^ jll>- 

Ji _c^>- jia^J J—^ {Jj~jT Jl Ij c^j^ jlj Jib .C-^I fjV c$Jj4N^ jk:* J 





r_9_ 

• Aj j>ti li Aj* O—J U IS"J j*m AS" —U yj+li 

£tjijjl j^ <£iy U .o^ft ^tyi* a>*I vW**" tSl jj ji c$jI 

AjLib Ij 4>»;T aTo— jl iilJijy>j j-*jj «3ly^l Ji j*-\ j olixJ ji aS" 

jl Ij ^m> m y>- OJjW A-3 y—*& aS" o—l I j Jj I J .AlS "^ diliI 0—1 ^*J>“ O *&j*A 

•Ai>^»*^ j I 

t/'j—ijl OJ^i f* J^i tl .-A—J jly ij^i^i J** jl A$"O—I O—Ji Ji I 

Aj jlAj I)) l^i j .^Ji OjIaA l&« ol J jl —A—J jl Aj Ajj y^9 AjL jl jl^J^^J C^«- J jt»J I 
Jj AdtU ^«Aj’ 4(J^>*I —uA^j J jtb A_>i^aJ Aj a5\1j .Ao^fC* O-i J** —it AAjAj’I J ^NS 

o> _^5vl* aL IJUji j PALS' ijLtf yh ^ >■ j I j ^»- 4 A»i ^S - * AjoJLa j o~A--t ooJaS" jl 

a^a jl aJL jt ji I •( a £*4?*' l Aji o L& j I ji q,.^.a>- aj j 1 tSl^j 4i lli I 

o 15 sj l>* jl J —*mJ Aj JI A>- Oj y^a>- ji ^ US" aT 0—1 oAIj ^ ^JLw A>• 40 —I 
^S* lA>- .AOU 0 -a~L> OjjAS" 0*4>* ji O—.ft ij ^i I 4*iT> . jj-5" Aj O—w — 

•i^ JU* jft It 4 AJ* L Al>‘ U>- I_ ft j*>- Ji U>- ^S" jji £j* 1 —-j Jj l>- j ^Jj 1 j —.»»► 

— jfCi Vi 0>1>*A pT ^fti ^ Ij t^fl ^ jl !AliS" J 0—1 oi 0> jLil Ji Aj 0-> Ui 15^ A— J 

(Jl5w»L I^j j aaT ^4 |*a L JLJLzL j ^L>. c^IaaAjAj I aS' o—tUil 1^3 \j*£ 

• Ij ji aS^ o—I A«i**j ATl^^4L5loi^4*j IA>- i^>-J <jl^ Ij 1i> j^^ jlft^ A*liljJ 

^ I A>- i^>-J Aj ji J" OjUAI^* 




9 >jJ 


c^L>- l * sj>- oli^ jl i\S\\ S ^)\** ^ )Vi-cA\ — \ 

I jj—* -Uj ...» :o—I ot^ Ajjl ^l ^>-j jljl fL>- JljjLvj 

: # I I <u!Lp Jj jH I 

«...^J^ ^AiJI jl \ijJ*i ^ip jli^l ij* ^ 

3 C^\i» <kfcy*i*A ((^L>" <j{^U j Ji)) jAl IjjjU^Jl^jJj 4 —) 

(Tf’Y ‘t^* A \ Yj \ jl j*\>V oV>^\^>» i\.i~A )VjJu\ 

^A iS* \ ° £ ^* A M"Af ^ ^yvSA\ c^j l^jj I _Y 

Y Y Y t/ 3 ^-»l>- t ^$)Va cJaiSJ I ^ I 

- A \ YTA <j!^ >*+>+• fl^Al *J *l\k* Av*. (/•Ua* -f 

\o\_\o o 

oi f bf^^^’3 fijr-'lj fUljl Ji'4; -j 

jL*^!^ 4 -L~jj J J>-l j ^ Ua* IJ bLtoLf) I j*^>-)):c—^1 

t Jl/ JL* i ^I j y>^ . p^S"C-*w?J Ij jl^>o I j vj^P U>- j L*j C—iS" J C-*-^ 1OS" »—> 

.c-j-ljSs; ^Ls* jLj lj» jl^UL; j e£j~>- .c^*-l>“^ jU; 4 jj $JZ 

SCjS* J 0*J 4j 

^ jU-j .viLlI ilU ^^ ^ (JS*^ £-V* U A* dcsJ* ^‘1 

o^p-lJ jU- 

(\w-wv ^ •» \rj\j^V y u ^_) 

^ l*j ^Jp ^il al>. la* 

a * 9 NrYA Jl^ - ^ J* —Y 




f L>- jlOf 


x a* \rax J* A+** -a 

(LJjj LlJ c^L^» s-j j5” jjjj IJL* __<\ 

\r£>a JI A> oX^A* V 

\ y* ^eA* x rr<i o>> 

((.. ^ aLuJ I J iUL^d li <’~J? *1 ...» —\\ 

( X X X \jp : <y 4cd 4 ) 

XPY U* C*M : ^ La4 ->x 

«<-l«I «v>ii\\ «—;t5”ji ji J q 45”c^l ^U>- ^jUi»ijl ^yj-b^i p 


j^i>J l l_^ C-fJa/l jl 
Lutlj,J I jllk Ji {^jL>- Oj^* 

I.U-UJ I j*JL U t ^jC- 

I j^I^J I ji I olj^”* * 

!-L_pUa* tU-Jl O _»*y 

4*A ^0-1 Jjl 45” 
i£-*d-k ^Jejr* 

(j*5j~-i ^L»- j- 4 ^ Jk>y 

iJL $J7ili (^1 j5” 4__5* | |jA 

^UjUjJj'I c-^lc5i^ jj 45” 
C-—I oi^j oiy5” j£-$JZ\A 

ijF* W" jtJ~> 31 SjtJ'J' 

.C^-l oMI*j+.mZjJ}jJjJLj jl jj 


\jf\jJ\ olfjUJI c Lj oiUi 

cJLLj 

C~a 3 j_7 Ol^LJ I ^^k; jl5” 
4_ p JJ-> fl v-Ji 

o^Jl j JyJl o: U; *31JJ 

:^-l »^T jJ>- jILp ^ _ \ f 

u>j^ SJUJ'b ^ 

t5J^ j~* S. J> (jr** 5 
l/ 0 ^ ^l>wl ^ Jji 

^ ^ ^ 4^- La? jj, 

(jr- 4 !^ ^ jT *b cA 1 ^ 

c—loij> 45 ”aT ji o^ 

lT°’ ^ 5 J 1 * 1 ^J=7 Oj* 

C—-1 c^4» U jijJtJt} cJbn>- jU 

0 ,:> Ji OJT ^ C—i ^li jf p 


Ol^ j i J ^U_» ^-ib^_i 


jL#T c5-L**ij Ji ^15”4—j oil jl5” 

c 

cr-f L , ^ fb ^ p ^ 

P 

450*U>.y Ul 


♦!>• L. j ti>- j—^ i viijj y j i 


li tjj 


OJ 4— J 


iZ**A ^ J> 4>u I j& ; Iia5" 



T\ fto* 4j &JjJ 

oVu i\ <. 15v-j j j L> ^ y 

r?? y> J-* \y&'$j$ 

l L A**.J 12* 

}. Rypka, History of Iranian Lit.> 

English translation by P. Van Popta-Hope Holland 1968 p. 193. 
34 y? j us T jLi iiUi ^ pjilSijJ U a 

34 <5j-U«^Aj ji (JU>-iiL 

Jiy ^-.c-L jLioL^t tJj*l4w’b t,_j&i> ^J j a^* l—S*" \ ^ 

Jyj ^pL j aL»~>- (j 1 jl c-**ol ^ 

^ t>* os^y* ^ *j* J*i <y y? *£/> * f j j* 

^ fAP 0 ’ <s- A £ c—.'b^^ Jjl j J> ^ <y 

Alois' j JjIo* J> 3 oLpLj a/ cJb?l jU5>^ 

A>u* I .C^l oib Cw' (Jyi Aj ^i)\* Ji jl^A <OllJU>. Ij 

LS* ^ LS P 4-> oi* dJ ^J^^I j* aTC~- l 1 A »-jj jLb* 

o^b Ails 

*jh <y1 a^«- ^>- aS~ lyj JaI j\ AS^jl ai^/ yj 

oy J4»- c^iU j U5o- ij/ frl^l cJp —J JI p—I p 


uTjlj A~AJ 


J' o 


b jyp ^ ^ I 1 j oj U^? aS - " i * ^ 1 


'J* ur*>- 


Aj pip I Ul .C-—■ I Li j_^j b J jl5" UA_.lTjl pip Ab>- 

0 bj I 0 I 0*A**» 4 j ^S\^- C—Ip J C.»*m**j 0 b* 1 1 0 ta ^' Aj ^5\^- ol^ 4 ^ L*j I jjJUi* 


j o Is* I {£I a_> aS" j+f <>z <<w> J L w bi jS" I l j "^mJLs ^ K • Jaspers J ^ j*+* !■■■■* 

A » AS" ijli Jai (JIajI jJ p 0*^1 JliUy* 

.ijlx* c< o! jXi AjjSj>- 

AV / —A Y ^ —Y o 

j_s c—*'! oJ»»L/ a_ 5" by C^**k ol jl c—I £J>j§\ 
c£* ^ j* j**) ufj* ^ b- ^b; Alii j «J—aU j 

(^ ) y I <L> jjx>- Aj C^-J jl C-~j(a^*- j" ^ ^ L>- ^yP Ij J ! 

I yj a*^ 7 y] j pJlP 1* pi ^j li ili-j U*» U J o U 1> 

:C~->1 y o^U-y JaiU- A^ ifc X»‘ I 



t5 *Jc j\&\ 


^'1 jZj jXto I jb Ij cij 

^’b Ij ^1 jU- <^b- 31 

c^^p Ij j^p ^ vtL jjI |>-{Jl^y V* o' —XX 

p—ijA*-+* ji^j u ji j_a oito l |^-i ji?^o jjji ^b^ 

Yp? c / ? ^- A ^XOX ^jUJIXp —XT 

24- E. Renan 

25- S. Kier kegaard 

26- E. Husserel 

27- Ontologie phenomenologique 

28- Kh. Varasteh, Omar Khayyam , 

Edition de 1* Institut Franco-Iranien Teheran 1950, p. 32. 

<i Jai l >-J t*A-P —X ^ 

v\ u*\y 

3 Oj^ ®-t»T y*o oj>- —x o 

!oi-j ,3^»^ ^*£+*** { j£ 

o—*»l oS* bj-** 3l j* 

^jS tc—ft o*3 

o~^l—* o^ 15 " t^la^-ib -X ^ 

C—»I «J.J C-*J A_j C-»J I «Ai 4 j ! ^— 1 ) 

C^lj {> J^* jj—£J^ 0° ^ j*\s A <jr^ 

,d— 1 '1>«S^ 4j (jZ3 Jj 0-1* 1 IS*" 

?ly* c—^b3 ^ ^ J* 3 —XX 

^ 1 ^* c—-V 4 £j aJV 0^7 

iJl—fli- o-j j —j o*.p" ^ ^^1** 

?lj—• C^ljT A>- ^ ;J3I t/li’ 

JU’JLt t—>l>w?l JLS" Jl—/JlA «—>bT j Jvaj Ja^k* A^JIj'T —XX 

JjJLA (—)lji J o* 4 'i-*i >XZa*> OJ*lb^jlj <--* <0*3 O 

: Jai l>-3*_^i3 C--J Ij Am*jU/« 

?^Li* jLj * 31 —* -iJf (Jai- t j__j I c-v-^>- 

.If I jlf>- J* k’b 1 *jm j{3 

^..Aa J^3*y £ji * —XX 

Jbu Aj \ X 0 


n 


f L*- 4> 


«oUT dJ L-j}) ^L>i 
f Li*l ai ^VjjtL y^s. s ^+)\* >Vi\ oVAS 

fo&-for i/hJ** \ rrh tfjf 

i jJs* Pensees ol ^Ju <~>\zf jz jlJLAU j j Jl^-L ^ 

! C***>1 Ali* 

C'est le coeur qui sent Dieu non la raison. 

Voila ce que c’est que la foi: Dieu sensible au coeur non a la 
raison. 

aT I Jo* 1 I O Lw I . Ai JUS* ^ L*-) IJ IA$*C***< 1 »—Ji I ^I*i 

.^JSp li Ai jS* ^ L>-1 U 




f 






jj —j y*-X>- aTx/I ^ jl lSjL-*; 

tJL/^^J 4li»b Lb Aj ^Lj JJ jliJUA J jLit/4>u I 4—£" y** ^jii 4> .wX/ldij5^ 

ly7 ^jI 4$*" *\i£aZxA y>- .Jb'b^y J.>-b>- iSLb t^lj# Ij jl^y^l <^Up 

.-b \o$J> b l£Lo jLbjj^Lj 4$*’c-^l y**A>- 

oil*b* Ub 4/ JjU j a^L y**y cy~; uy J*ljl j pAojy oy yyL* <^**0 
oLybj^tJjlj 45 vIj t l J 4-UlS^ pb I j I JCtjlAJ b J JL A y Lj j4i yb (J^y ^0*^1 

. j*T jjj p*>j b 

^-.-^Ul jLb^^Lj a>- V t^/j <-5j-Ib jU b^j^l# 4S*y*l5viA 

oly L jA-ljL I yj- ^-bbjjp- (J^ j—5 I c£U*Ap oly L JJi djlj U-J Ua* 4>- 

,JJ\$JJJ X.AO jl <1mj ^*^b»l l£ L*1p otitic"! j oL*.^jjlj Jj!*^ lls* j*$Jj I j 

olii>J j^i JL» .*b'ldi^ yiyl jb'b^ybLjjl jL<bji£!d*AP 

(^IaaUjj <L**»j 4; p>s^i ^I^ApI ^aLlv* (^aj^ju jLjjJjl .c-^l qIj j u j L/ b^jj 1 oUUlxS^Ij 

oyy^a-bi y* otsyj b_>*»*• j:> o; 

<iJu^j 4i ^ ^«i eU._,7 U JVJH-y <yJUlil *J U* oy*Oi A^* ^jLj 

<y o; i‘ ^Vy. ^ 

yi; iojjyl J*jj y t J yjj^T JJ J ajb ftjU 4-^-jy* 

oLb^bLj 45 "oyjljlj*- <ua jl y~j jLlfj ^jL jjL/IjjI 

.Jiby *bi*ely 1 jlj »Aj 1 
—y/b y>-L)^Aiy ®jj jA £~ : >s J O-bi ^ Jai 4j 4 J 

.JUjj^ 4-«LlaI y iSJ^ *i a^a 0 JJ;.c^»l jl>J>»l <^lo^d^ 3 r , - J *bj jlj^*l 
c^bbj ojU yyL* o-U7 j_^-bi 1 j ^laj pb c-iy«> y yi ^i ^ L jj^i^ jl 


f Lj>- l 5 *JL: jlCaf 


r? 


iy 

jlA L tjUI j>- j<p>- Ai t(jl» L j J ^ j* O**! 01 ^ISslA I 

.j.o^S'j 1/1oU>-3 J>*j£ U-M ^'I^jI jUb^j^L j 

JL*JL;ta j ^j! y>- oUp-j Js^U- *1*0^ U-i 4; a—S^^_-> ll5^ I 

^lil oVli* Oj|Jl>* ^j** 4> \Z*JUA>- 4> tp-j l^-£> I j\ (^lA4U<^/ l j 

.o^l j+aj pi* gu.jy 4 j ji 4>^\p j oU>j oaU ^ j**r 

LS<s< pl j ^Up ct*3jJ *f ( J~*\j <> ^ ji L^“ 

y m 1 oJUl^i-j! l>.j JLuS^«iUi**<l c-mp^*j! ^c**#! <-i~«i .J Jjt ^ ^^**1 

.JJ jJ* Jp j&fnA L_jliS"* 


U? ^JlC jS £ 

Jjj ^\j£j o \SJJ 1.5 ^p\jj ili-<! 



f T ^ - oUf 

X flp yi oU^JS* y WA\ N ^x: ^-Az£ 

vui>-ij iia^»j jjy ji ^y^yi ^1 .c—-i^- 

•C~ 

xlilX JjI— t^l^ y*j£-Uti* Jl .pip aJ L> j ^1 ji 

•b JU^p lSI^j J c£Xj a£Js Aj b p_p A»-ja oV^U* (_Sl$j£i 

c£Xj All? l^/T ^UaJ^- jIXu «*.—>■^ px 4^-ji c>VjU* l^I^ .c—I ol ^xa J». 

4 4**-> *f b cs^Xa J>* t J^* p—->-> (jpXA ^ b V*Us j*r J>-J oXi Jj’Ij {S fi>^ 
Al^if.c—I c-jUj ^ j>- cSUjlTpUjji LiX. Ij y»Jj j/lj ojy"JX>J t^p J»- 

C5^bl jlT Ul iC-«! i_Jp ^ijj j pJaL* £jj vil jl j\f 'jA^JU* J C)jAA tl^ljl 
otyj&il ^ J utj&^j—! b pip y\ ^jlj 5c—-I p_p A»-j^c»ViU«Jp“jl 
J*“ «b j\ sj>- AS"p^ a»-x oViU* jl di jA ^\ji 5c—I a^U 3 j>- jUj 

.C—lAld^JiX**; 4j ^p\>- cJ \>-jA <£\ji pjV ol J~M Djl J>J Oiy"p—J J Olj (jr -XA 

*c— I jliUjy'i J,pX ASV^yjU Aj olj Jibljl 

‘C— I^XAJ ^jUUj l$Iaa{ Ja £j\ Jjj Aiy» Jjj AS" Aia^^U £ I 

X*p Odblj Sc—lo^jlT aj oV^Lw J» <_$!^ Ij yLJUj <L-Xa aTc—I fIp- 

puji^*- yjj jii a^ . n c— i b ^lUiJa^xa cjjir^ji jjjy j 

•C—I oXi p— cr^Tj l£(S IaA-^Xa a-J?} Aj 



X : \ fc o\li «0lju-ilj flp-J (SU ^ilA _ ) 


f L> j\&\ 


TA 


f f Lj> J>JJ -A 

<t J~» J \>y sjf uy^y **rjs AbU* a* cSIaJ L.^ ^Jy. fl&* 

.JUTj?ll A>-Ji SbU« £j! J» Aj J*LA £_i?ljL« 
osjf ^~*~Ua aJ L.* db J-bJ Sj>- dkjS'd L-j js I J {j*-)J 0-^ (S3 

Sjl* ji b ^ m J4 ^yyj ^Ic. aJ L mj js crT^-^ •'—'“‘"l 

J 0—1 Atf; L^y J Jw?I ^IT ^L>- .0—1 «db ^j£> A>-Ji oVjI^* J»* 

Aiibb — Up I y &**>J 4; b pip yy-jj — 4 tp- a^.^3 oV^U-J>- <jbj 

f>* a>-j 5 o>VaU»J»- (^lj; jyy 1 d/lo a&j^I* 4j ,o—1 

.o—l ^l->* a2j yLs 0 L«.a^ ^iiy o— 1 JjlJd* 
:o— Ijb <u<a»^ A>-ji o»ViU* <^1 ^ f <jbj 

o^jb dU J> 0_bp* ^ If* I aT ^^4- JJ ^ai' jl$»- :4*^aJ 

. ¥ JL»*I^JI j 

b x = a'y T + b'y+c' ^ y = ax T -f-bx4"C toV^U- a— jj 

.AT^^p |»a^i yy jjil <£\*jy>*A a£" o—1 1*44“** -f.J tfp-p 

(jju? A_bl«* ji 31 «—^ j ijr^* ^»U? JoUj oLa^»Oyiojl 

a'y+ax^aa'Cx^+y^+a'bx+ab'y+a'c+ac' 

r^ks^- j} ijt I AS"oJaI—• b 

aa , (x x + y t ) + (a'b—a)x + (ab f — a f )y+ac'+a'c = © 

cJJi-U ^^>.4 A~ja) o—l «^ib dU AbU. 


L J (*-» lj ^iai* ^ C^bj^SBAjS*! ATi^TOiii Olo 

^ Ojl^ib • ^b dL (SJj jt i y^.* 2s (>>J -daAi jl^ o^dlj ,>^p pbjt 

Ji\ (£[*jy*+ SjJLl o^J.b dU (SJJ y 

ty*y* cyJ sjrjy ^j*. \sy>* ?*y ^ ?* ^ 

Ol yp ul> *Oi^^ yC^VibAl^Vitk ^)Va L_jbr a> 

JL ;» )r&) 




A>-ji aJ^U* J,*- 
:f*r-« aJ^U- J>. {£\j> 0*5*1 
x^+^x' r +b'x" T +c^x'+d"= ° 

: ^<y J** or 3 ? (■>.# ^ y* ^*I** d^=o) 

r 

Jl 

1J 4*03 a1*>- aJ j>Lm x* = X — jr*~\ aJ }[*a ji 

x f + ax T + bx+c = ° a;j ^ o_aI^ ijb 

0 l5wo c^l—fcAw j jLa ^jl$>- A^-j-i aJ.sU* <j;Ua-!oj oj^ (jiO^ c X^ = y 

jij oV^U* 

j'x T = y 

[y T +ay4-bx+c=o 

.iAz£li ( '£* a£* c-**>l oV^U< jy j* oVal** 

«5w>0 J>- Ajol5wO J>- 

x x =y 

« 

.x' f +y' f + bx+(a —\)y+c = ® 

• 0 <**»l aJ^U*J C-^»l ^ 4 *- 0 U> (J*l aJ^U* 0 I a5" 

x' f + ax’ , + bx + C= o j 4>- A»-j3 i)jU« j»-^ 

y = X^ b lii J»li' ^ju A{ ^>xJL* (JLlt; C~ 0 £ I (y* *>■ Ji l> ) 

x T +y T +bx+(a—^)y+c= o _*£* 5y.bj 
JJaU* J*- f^ljt pLa^ ytt 

\/S x r +bx = a 

l\ \ AB T — b pr^u^y : -**^cj'* J** us* 1 ? 

j|\ /j J AB T *BC = a ■> 

U J j J j BZ jjh. j B/U«i ij HBDu*f* 

p\ J W jId <1 ij CDB ‘v-'J-W j AB |Aii 
| |\^f ^j D |*^BC 

* r *r *f ,>u • CB y Ej^ 

(Synthetically) ^yiS-tA 


| . s _ s iV»3i» o\k4>\j) hSsjjlI* j£ 3 _\ 

rn-rxA.j^» irfa oi^ 






f L*- jlCif 


*C-— ^\J* 3i I oioi ,0^1 aJ^u> »— 1 1x == BE 

ED=ZB 3 DZ=BE 0^3 DZ^BZ-AB |kj'» 

AB BE ., , 

>> w=inr 


BE “ ED 
BE ED 
ED ~~ EC 

A lV BE 
BE t EC 


ipt jb 

V (Y) j(\) jl 


=uri BE r =AB T -EC 

BE r +AB’• EB=AB X • EC+AB T • EB= AB T • BC 
=► BE r +b-BE==a 

. 3 jb aJLj j »iL Jaii AbU* ^ I .<*- 3 jlla-J ! j*j 

»J -ib 3 x'' — y O'- 1 cK^f'r’ 1 4 -^"ls*.^ 

•' c ~ l y t= ( x 5 “ x ) 



A; A*-JJ AbU* J>- c^I^ ^L>- Jjijj 

x r +b t x+a r = cx x 

^\fi. A* ^baL ^k^srw u~*s>‘ Loa — 1 

Mf-i ‘ir.u 1 * \rM 

I l> SyL A—J LiU 

A.R. Amir Moez tKhayyam’s solution of cubic equation* 
Mathematics Magazine 35 t (1962)pp. 270—273 
.5 «a^ Aojv^ oVi l*-« fL»- ubj* Ol>^ c->J aJU* I 

,0*^1 j A» j»3t b JL* J o j la~w v^VSjj aIs^* 






I y_3 jiyjl 

b a 

Ai tX2*L — = — a5"* AaoJ jl>- Ij z 3a>- 4*^* C-~>o 
a z 1 ‘ ^ 

b a 

OJ^ <3^ ■ =- a£ A> IJ ixi Ja>- 

i z m 1 ’ " 


m== iT 



AC ^ *• j^"tf—• (*-“j c 4 s.^. b BC -> m—^ V b AB 

D ji Ij • y.i-W ‘B 31 AC y. i j+* $*>■ os'^^ 

AC i j EF Ja>* E 31 j o J> i^—>■ BE =b °3^ i ** ;BD ^LJ 
E D AB 

.j-jt; —gg- = J3Q :4 ^"(*^(y* BC i£jj b G d** (j-* p*j 

b DBGH J J a. ^ «* 

b ED -> EF / k ) EF j ED isW 1 ^ 4 <JJ■** H y. 

.(XJ -Ul^ xV ~ a <Jj)jj* aJjU* fij&J Jaiji ob 

.XlL »ji\J+J L JjU/jl J j*—J* 

i»^”,y o^J yi 3 '^u" K 3 L “V EF j BC <S3j b J 

SO^b |»;»b>- Jjjl^jb XLiL ]\J ilaS/ji EF 3 GH 
(\) EKKJ = EMMH 

•Xjb jljj J 3 H lyj 

ED AB , _. 

:c~&b ii~»l - gg -==- gG _ : -'^ 1 ^ 

BG BE 
ED “ AB 


(T) 



fU*- 


ft 

(Y )J (\) Jajljjjl 

(r) EKKJ = EM«MH = BG*ED=BE*AB 

BLLJ=EK(BE+KJ)=EK-BE+EEKJ = 

= EK-BE+AB-BE 

EK+AB=AL p> J1 5 ^lai IJ Ai 4>- jj ti 

4aj>J ^yj.yC 

(?) BL'*U T = BE T -AL^ 

(f>r) o—i U t = AL-LC (a) i-i 

pjbl^- (^) J (f) 

be t al=bl x lc 

(?) BE X (BL-f-AB)=BL r (BC— BL) kj 

f 

BC=c 3 AB=^ j BE—b joli* V 

:c~ib p-Al j>> (?) 

(v) b T (BL+y)=BL x (c-BL) 

:vi~*b p-Al^ oTj^ ^ j> wJ yj (Y) aJ^U* Ja~ijl ^ 

BL r +b T BL -f- a r == cBL r 

.'o—*i! ij*Jj AA a) z U/* j>- 3Xj“ X ^ 3**<s A As !*?* 


1— Howard Eves, <Otnar Khayyam’s solution of cubic equations® 
The Mathematics Teacher LVI (April 1958), 285_86 

t L 5 4_i Lu. 

£>u,l v-r t^ij. r M 6 -r \r^ o'^ *- <^>1-“ 

4)C>!J* 4> fj- 4?*^ J-.tflj, d*3j 

J.L. Coolidge, The mathematics of Great Amateurs , Oxford, 1950, 
Chapter II (Omar Khayyam), pp. 19-29 



ft 




f -T 


^ A>- j$ \Zj)}}\jia i l+>y J ^J>* j\ AS*"aL aJ 1*0 f&J j**** tJ.J* 3 * 

t, lj^> \£+>%* ij ja cjV^U* f UJ j> ^L>- J^liJ lj a) L»j ^1 i c u ^* i (jj ^^ 4 -* vi-*-l 

tJU^ ^ ^jl>> IJ <jl (A^Ua J>- Aj ^jl J^j .i ^ ^?-lj Ij A:>-Ji l£a1*>* 

: 3tj* ui^ 

• jLfti C5' 4 cT^ CS^ cSAL-J Aj ,J (c) A?-Ji L$aL>- ^{jA ( ^ ) 

4 / j—a AL--J 4j ij9* Ujjs<3 A; lj ({ 3 ) Jj1 Aj»-J^ L$aL>- ^-i jA> ( Y ) 

aL^j aj Ij J 3 ij^ku jil cs)^ (b = j3 r ) 4 b • 

jJa^ J *1 J^U* 

x r -fa = cx t j x r + cx x = a oy*U*ji \j (a) (t) 

Xj 9 x ^j^Aj 0 ^>-VUj cX x Ai x r = cx T + a c£AbU*jo t\ r 

v^^- 4 Ai^j Aj j j a Jj&* C/-\ <£^ ji 

j* f jiUJlP' 15 ( ^ ) aT^L lal^ <*-»*£• o5cj ^ ^ < -bl*< 4 

c -* X aj ^-j^ ^iUopU U j (a= X|9 X ) X (3 *t 

. d,J* Ij 

^•Ux^jl^ri fU>- JUS^*X^= a a3^U« J>* aj Ij aj a ^^ 4^*0 

j iju /> a)^u s^Aj* '~ r ~*~y. i j aJ^u. j* ^ <s\s. f3V iAj^u. 

aL^J AjJ C—i Aj (ob^>-J 1J A-J^U* V 1 3* 

.JUS"^ c^jIj aJ^U^j^ !j ^->1 j>- jiJ?13^»1 j f a«j154 

^ojpji ^jIhj jl Aj Js^j ^jHas Ur isUj c^o-Jpji caJ L*^ ^a { j~ j w f ^r*" 

^ 1 -rfJiAj Ij (^IaaJLjj o-X«P cCjVI—^I kAjiJ A-JiU«(c^») 

oULufU ^ JU^-I Aj Oj* A^ y Aj I^j'Tj^IaT OJ ^ <j^ 

.Xi*^» Jj‘U ^Ulj 


a-Svm r-<c* | jl^ aTc—I x r 4-bx=cx T + a ui 1 -^ 1 tr^- 

b 

aJ L^« ^ jUi ^A? iij iali" Ji ^L>- C-OnJ 1*1 *AJ^»Ij AZ^-li C--1* J ^"2^ A** 


4**> C.»"** > I 




fL> ijtiSc jlC*f 


ff 


^ Aj I j aOU* <^1#I y?j\ Jaxi c-4** J^Aj j c—I c-iijl U- 

<S I4? 1 y? S-U ^ l>- aT d~*l x r + a=cx T -f-bx *ii\*A £i> ijj* 

jl Jab i a <^bc *1 jl *i j ui^i <■—*“'I 4^*J Has 1 ’ *V !»• Ji oT 
o~*l x== j/b 4bU* ^5\o c-JU ajLjj a— be >01 ai •ijjl^* o —^o a* Ij UajUj 
wU^a) l*-* L ^iaJJi ^ L>* a^>bc b>- J^ J *C—*>1 a-X-ii oTa>-^ L>- A^ 

Li (ojUi« c~2<* Ajioja:*L»U> L t(x — yC -f- rb-j-C* **** L^ 4 c£aJLij) 

AwJ tiLcAj^Uv* Jl>-^_j& Ji A$^O^j" 1-5 .Alb .( ((^Ul*lj) ) X^"^29 Ij 

. ijb 

tajjJi ) £^ki jl iJL+^J ji j**J Aj Jaii ^ L>. aTC~* l J{! Ua>- Jil *bU* 

. I <—&«*»It c^L^jIaw ji I j LJsTljL ij^-* a>-Li «ib *—*&va* 

^L J Jd/*fr* jl (j^Ljiji <^J 4fUU ^ jhs p-*J J-*A cJp Aj J jIJ 

<Jt*I>-l Ai 4i^J fLi'b* ^l^*la3 j jjl jb j C-oU J* I J 40^ 1 aJL/Ujb ^I-ApI ^*j 

J^J^* ^^lij oUbjT | Jl j5" J j_J jl ^J—Sv Ai J c t$ t A A JLj j A>- _^4 l 5_^J 

ji jil J Jij—^ Ai Ij fj4>* 0>;: A-bU* J>- ^L>- (ay^Vl 

ai^i J$b-b* jUj j I Ji t£ Jju j l$»* ^*^JUA c^La* JjsOJ ^S' ^ L l>*Iiljl c*W> 

. c^*l 




oV^Ux c ^ to 5u\C ^ (j^-5^ 

ojir^ 0^51^ 1 ? 


4oVl>- A^Aa-lPJA ^lSv‘.A 

Ij ^Ia 4>^ jl ^>- c-Jk>* ji I j .c—-I ai^ j^j ^^JA Ai Ij l^L&A^j j *Jp 4^1^ 

jj_ ;15 ojlSo a«_ 5 ^ JL* 1 L l^i j 'I Al^blj ^laSw. ^ w-l>xPl a—j 


L —N^Ae/* Aa ‘V^_\ 

o ilju I 

2_ «... His findings in the direction of the existence of one or 

(Ox) jd ^jjL 4jJi)) 



f & jtfT ^ji 


ijth* jb dljl oYjU* oJU C^U^JJ $JP lj ^ yt4 

oJJ Als ^Sj OJ^> O*j 

ia--^; l$* y 4Tc->-U£ U I j ^L>-Jaj' <i~>- I j 

.CJ L p-o*ju 


(Jj W*? jl ^jjb tui) 

more positive roots are astonishing in view of the fact that 
Descarte’ rule of sign came in 1637...® 

(”* S.M Abrar Hussain, S.M. Akram and A.A. Sabir. «Khayyam’s 
treatment of cubic equation® International Congress of Mathematical 
Sciences- 10 July to 14 July, 1976) 

tC—1 tOj IT ^ (jy li —£}• 

-? b P(x) =anX ,, -|- * 4 • -{-a\X -f-«l o 

.ailoJui ^ja 4» ^1 J^> ur* 0 an^ 0 

iXJLi j? C^>Mp dh lj ^ C**Mp 

cjj ir ^ r c^i ^b x 6 — *j~ x\ === ° Jti* 

P(x)= o d.sU* } C*^> i^U-Oo j ila^T c£l^ I j ^»3 

»C—>1 a.ib AjI^I 

c~t* (S U“4^ j 3 1 Juu <dLib P(x) h 0 \£* y*> — ^ <X>- 

5 C~-l (S^ 1 ^ Ill j* & h— Xm b c—I P(x) = o 

o<m<— 

r 

^JlLa j i|a*I JLilj P( -x) iljbo k alT^ _F ^i=>- 

) c—I m ul k — Ym 1» c—1 ^.1^ P(x) = ° 

o<m<C— 

r 

( > A.R. Amir Moez &—J.N Javaher, Precalculus Malhemaics U S.A. 
1969, p. 241) 


fL»- ^^cJLc j\S3\ 




X r +y T ==z r 4tebu> J fLs^ J P 


r jJj\S' jl Ji'A; T lj^ (W-Ball) J^JI J* 4 -f JaiU 

iji oL*£* (Cantor) 

^Jj v .c^l dib ^l>t/i x r + y r =z T £^l ^ 

.O/lo^S"i tJiMi I 4 ^l J f ^ 4J UjL «ib*-A 

oU ; s^Ijj(F ermat) • j^TS-^ai jl U- cJl>- a 5 ^'U>- < 0 ^ 1 ^ jjI 

:c^.*-l jlj? jjjljl < Sr^ ^ 4v^—«1 <^>-^*1 

ojlJU n>To l$IJI * X n + y n = Z n aJ^U.4 

d^r c^< <yU^i ob^^ljj (Diophante) ^ & c—Jb -^4 
j^u^u^ljrf Ij x T + y r = z r d*\*A J^jb x x 4-y x = z TAj: > u 

(Cu*i i oii^ j\j* .^i^yi jIj 

V Jl® J «UoL—Jl Aa^kJI Ji f L=J Iwo«'.3* — N 

Ob^Jbbtil ^SdoJ fLaJI(jl VJ ICa-^ (J ^ LaXI* 

Jli J < Ail ^ tw^zj | dot) (_£tXX«J l(j! JIS J Aj^iaJl I 

«... Ai lp>^> (jl 

( J*» \T9° Oj^li <• <(jl®>k iisls*- <_£>A* ) 

W. R. Ball, ^ 5^C?;7 Account of the History of Mathematics, New 
New York I960 

2— «... The simplest form of Fermat’s problem X r -f-Y r =Z r was 

also known to Omar Khayyam but he is said to have 
stated that it was impossible to solve it in terms of positive 
integers. .» 

(P.N. Mitra, «Omar khayyam, the mathematician* Indo-Iranica 
1(3) p. 19) 

3— Cantor, Geschichte , 1(2), p. 736. 

J4) £>?-J U J$ Xj-Jai djU fjtU <~+*S 

W. W. Rouse Ball, Mathematical Recreations and Essays ., New 
York 1962 pp. 69_73 




^L»- 'jtJc jlS T 


fV 

*i\~> :ul\ A?\ JL-ji (F-Woepcke) 

A—j aJLi ^ j-J>j* iji i 4—3-y* v ^a 

^ 1 45"• 0>^1 4l£b V by** 4J L/J 31 f ^ tSy JL*»-I 

(j[^J Ujjl 4^"^jJUw V ^J* U«* ^ J 4ijL««Jy**A L^j 45" \l *+*I ^ 1 *Al5 "wUj Lj IJ jOi 

:*&c*~*\ o^b y ^i>- j oi^jUip d->u 

LnJ ^U*5 i jj J 15" 4^ Ij 45"C.^1 0*Xi4s^^P OI b ^ j*3? pJp 1 U** 

J>wV 0^*3) 3jyl 4i I; jiLw« jj! j j_>U.AjU j*-Ip l$/i J>- 31 Ia4L>-j 

,'c—- i 0 Jj L« 


j** £&\aa p«*J OJA x r = a AJiilxo Jj> -© 


(J^U>» L*^ I j* c— 1 *1 ( p 5^4L^j 4j pjLil 14 J U^tiU 4i L^j ja 

.JUi iJl/ oH jj y*>« 45"^*^ Uo! c5^ lj^ > -3j* a 

ix r ==a 4bU* J». c^i^i ^IaLoUI jj}j> 

4i 3y* 4>-y ^c—*1 yi>- 4-X» IJLT iS>\l>jjp*A 45"^^5" c£ly tv-**5"c^ly 

c^ljTjJL* £ojUl jl-U ^l>- 45" <S\aL*jj\ }j^1* 45"o~y f 

•c~-l o^* (Nomogramme) <v.y*i^ ^ 


j <**» jis3i y i IpU^CpJj ^ * • * d —t 

Jl!^L-yj U^.i_jLiT y I l^l^y j I (J^ 

J I JLi^* l^JlP I >A^-J M-rt— UJ1 1 y Ual^l Us J5C U> 

«... oVi Ijjt J >I ouyi^ai J}Usl C*4P ^ 4jL ^9 

JUi 1 ®jU-i < c^* oUoJ 1 ob5" y>ti>V jJj L^» » ) 

(rf: Orfr)^ 

r t A f c^ '•^ sj\yt 4 i ^U±L ‘V 0 - ^ ^ 

oV^U*J> (Methodes graphiques) Lg ^J (S^u 

l^T JU*i-l «c-l J*~;l^ (Transcendant)JUi-L t s^> 

.C—»1 OUI J 


pL> c j\S3\ 


FA 


<£lj! fM* Jl £*.0 J*->jJu jUfju-ib j 

<Uj oV^buo 

(Tartaglia) UflijU j;jl ^j .5 oV^U- J*- ^1 ^^ Uy^-UA 

4—f ^^XA ,j£jj .C-jl—i fllj Ij jjl Ai U Lj I pAiJj'Li* J 

.xi jl Ji (Sj^r 

Ji t cfJJ fL* \ oViU* J»- <5^ <j^JJ 

.C.**m*J jJ^^l C^AJt^ 

4j $ j>- J>\ ju ^r^Lil LIS' UjU jl L ; p 1j ^1 objlS*"Ij—ij 

' .o^*»l ei f ^^>- fl/ Aj Ays magtta 
Scipio del Ferro de Bologne fL* <s LjL* 

a>-j* JiAh U* J>* cSl^ j: s^\ JuuJL/b j 4i~* jIS"aj ic-^j^* p.Aiy‘Uj j J JjIjI ji aT 

.*c—l O^J 0 j$> fL>- c-jLS^jl UJLw« f yA 


fLs^^L^ fL> -V 

t^y. \ J^ ^-./UTj^v j jb^l j(P. Lukey) ^ 

o^gj* LilS" jj ltL>l*P v^Lod^Vli* jl ^I**Ji AaO~J i i}jk£*A ^ISLa 

jCou*) olV-w 4*J>| Aj yj C^» Ai ^LT 1 ji l#U*J — 1 

Cardan's treatment of imaginary roots . 

Transl. by V. Sanford in SMITH, pp. 201-202. 

Solution of the cubic equations. 

Transl. by R. B. Mc_Clenon. Ibid pp. 203-206 
,^\*aL a\*\a* 3 )\ U\ii«A rfc^yda-x* J}L>-T 

\ \VtJ‘*)rr<\ oi^ 


f l>- yti 


r\ 

— ?I i^* -■“I j JIj ^j L»w>* j yj tS i41,$.^ Iflu ii ^ u Aj 4^*j l aT«-A— 

cO—I oJJ> jJ<X* J 4*j Ua-* I^O o^'b^^v? Ij JJ u> Lil^* la^/jj tjldwibjjj 

olstfl-Jj Ji (5lAJU.?-Ji J! ^Ifl 4w j ^1 ^I-aI)) oi_^0»J i^ 4—^ L«*jj CiJ 

jL* I Jiw^L j ib jl^i 4*J lli/* sjj* I j 4—»L>«J 1^ lii* ob^jl 4cJblj 

c*i 1 j <ubl Awj j^ oUL3 »»j jl jl .lit Ja-.» (( cs *tA-'l 

,0—1 ei_jf Lo- Oil* J (^UJL.>-Ji Ja*.; ^ b>- <oiJi»-ji AS^Xi ^J^ A J 

vt-^tfAj Ij CwV-.&»l\^\liL* Ji ^1—15" ATtO*^ l; uJJa/* ^1 £+*J>y J} 

j dib ^L^^l a n — b n iy*t ^ ** f’n ®j—* J-^L; oajjfo-o4—f Sjlf ja 

aJ tw oV L>- jjj 4_* to—I kjj ^i Iw*- ti-Jt* jl*A 45" ju»- jl*A?- a* Ij I li 
ob Jaw Ij c5lAl*s>-ji jl (^U^A jly^ oTl Af Jjfc ^iSjy^S 0*7** 

JfiJS ^ ^*>V* pj>w » ^5 0.5 J J I ll5" ji aT Jjjv jl ioliol U ^Z Li IS" J lino 

* 0 ** I oi^S" 4*—L>v*^-»/>^" 1^ ^^ I ^a.* ^*p 

(a + b) 6 — a*= Aa f b-M °a r b x + \ oaV-f-Aab f +b* 

: k> 

(a+b)* = a^ + aa^b ■+- \ °a r b x -}- \ oa x b r -f-Aab* 4“b 6 

0—1 ^lS" 'W t~->J 1^- bi* o-lPli J e*A— aib iS^ji Jj**"} (ji ^ 

ji aj^u* I Jc 9jf <cT c-«-l ^il p4>* ao^j j15~Aj jS <£jSv} \y Ij ol o\y^ A j 

4w If (a+b) Y I a! -*■>• Ja~»> 4-ajI jJ? 0ijjlcwi4f (^1^_f d-Xi I ^ IlS/* 

4 _j Qw I J ^ -L* (w-jI js 3 O^A A r O I |ft>ZflA^l 2 A«» Ijt c>^ jZ Ij J l«*>- ^li-* (J jl C^A 

. -b I C***j 

i J dil^Z jj»lj* Ij (*—'^>- Ji t5^J{ jilf-U>^*^ 

.^«Aa^^* Af 1J w»{lj«^jjJ I »1 ■/* (J j^z 2 +* Aj ^7 1 

J^aiJI^Iy^v»Vl J^i5)) fl/Af ^jLai 4w>lw>Jlo^ Jjl 4->b jl^i cJUa*o^^-5t5-ji 

4^*) Um/4 o I j I 5 ^*u2A* aS"* di b Lal>-1 ^ yj> J*{jt * A; IJ « j^Oj bj J.P ^ba* ^f 

(^lj—f i^Io^pIS ^jlji .o-l i\j \)j a ^ fjb/* Af a 11 — b n 

If 4_S*" Ai^/* O—^Af If Ij ^1 r aU>- I j+p j JAi^ ^1 aJL. 3-Ja— f w<jI 


1 _ P. Lucky <Die Ausziehung der n_ten Wurzel und der binomische 
Lehrsatz in der islamischen Mathematik* Math. Annalen , 
120 (1948)pp. 217-274 

f * \ffV v Ij. J* LSI I y ! -_f 





iCo** I <Aj-L^ p *j oj 

(a+b) n = a D + C a n “'b*fC a n ’"V"f ••* -J-C b n 

n n n 

oUa 4$" 


Vj -- 

n r ! (n — r) 1 

^loApli (Jjb« J yjP ! = ^ <_£l 4-U>- Ji la— f <^A jJ> Ji tSJ 

Ji^—j*J^Aj oL^^Ja^l ^ •XzS' j i 

c r =c r n + > 

n + > n n+\ — r 

• J^*' (a-f b) u ^ lA>-> u~i~* s 

j~j ^ L>- dJl« J cSiAb^Ji Ja— I^jA/ ^ijjj <j J -^J— 

.JL-Zloij U- o!jl5oI4 j o- o —'b-; <ji1ji 4^L J/Ui**/b^* Jl£—L j 31 

i^>. oUo»A^W *—j luS^ Ji Jjf jJ 1 j~*ai & O—bib jLiZ jJ j+>- I obb>J 

tib^-A Ij .O-—1 o^j" oiU—I (^Ia1a>-j^ Ja**j (j I jl J oiJJ I IJ ^.f b>- tOi.— 

Li&b& I o^j J Aj O’loiyJ <y L»- J ^!4JL>-ji ia— ^-U*! Ob bjy^ l j^y I jl 

O— I j I Ji 4$""^j!j>- f Lj aS"O— I 4I—y 0->-l j<^> 4f ija* 4^ Ja* Ji 

©-Li jf ii« j ©-U/« (j* Jjll* Jy^?l Ij I^j t Li 15^4^^ j*A>* o*a ji* oi/£-bj lA 5 -^ 

^ aS^^J j-b- fcliJl JjlJb- <jj I yj Ji to—* 1 ) ai (j^ Lb I ij^ jljiwi-J jl Ij I 4 Z'I A^* O—I 

^ L»?-oiiu L Jj-b- yj ji Uj 4>-j 0» — I © — L 4 I C J l^— l yj L->* Q. J »- 4 4j 0*A l— 

.o—l ojlo* l$Z t ji ilJpf 'jt ^S" j!y £u*j*j a5^o-I yjji Jl£—L 
o—l <j JjI fL>- tpjj—^ L ^ t jL'b^^Lj jL‘T^ Ik* L 

Ji ois' Jb If ja\ Jj I ^1 ^f . 0—1 oi js l-> Jl* *& 

jU/c5l4JU.>-Ji viL oil^* (£\ ji ia-f 4 f 0—1 ob ^t>j) 0*^bJ>- c^l^f ^b>- 4^ 

4 j 0 JJ ^*1 aT J j—J oJpU Oj^jv^ 4# Ij j~S j Ja— I AI—b^j^ 

—’bS^ji ^ L>- . 0 —lei^fai l-a- 15^to—1 bj/^ J15— L 

;0-f _^»* C5- 4 ^ 

J 1 jil—I il-X/l jJ 0—1 L^l A4 j js J jd>- gj 1 Ji IJ jbUZAJ . ..)> 

—J-j J [ 4 ; L ... J 4— J Ji J sib y» 4 j IT 4j il Jpl oUf ^ L-L-i j 1 
J^-aI^ f Ji 0—1 ^f b5^1 J U J . j | Jli*lj A— Ji Ji — jJaLp l^- ^*1 .0—1 (^*2*1 Ji ^J^f 


JL3-U \ 


A1 


fly AH if *j j 


t IJ [AA& j]a jiI gjyl u J iK^Jj^A Aj l^j'ljJb l^Alj jjJ y^j s 

olj U<?l jj! j 4 p—i I oi jy I I^j I ^ I J o^J ^ *-rcJ L J JL (JL £7 I J>C .^! yj<; 

'bjtj* y {^~. A J yyly *^1^1 l^* I d ? ^] j^ly jib —O^i djlj 

((. ^ c—** I o LwaU^ ! l__j LS"j^ ^—) Lj*- pjp aj 

: j I o«*j j y cSy J L^- Uj jjjf ® j Li I o I Aj ^ ly a$ ' ^ LS" 

(^yi jl jl Aj‘LL-U* AS’" ((w-*S "J jS>- J7Iy>vl^l ^ly <_£wLA Ojls C-^sA> J^ <0 l-Jj)) 

C^UaJLj J AS" -US"^* £VJ j*j 3 j ij>- 4 jLU<«J i_J llS" Ji f L>- aSs^jI jl Ul .C^*«b 

6}J& J*} Ij lJ lk»£i1 (jr S" c5J jl Ji J aijj9 I (^OIA L?^ AJ !j y V If J f>W J f jl*>- 
llx* pj>- L*Uj j aJ-i Aiiy L l^j lisT ji f lyj! j js JL c-j Ua* a^jj Iaj Jd> } 

^IaJ^-j .5 jy*o j ^ L=~ bJi* I j 45" c-j j_S" a>v.i»’ jl y^* c—-I * j,^ l 

yr, .0^1 ai_j—f fly tA*iL cy* ^-^s <3 p c^l aI^>-« y a_S^ l>- cJ L» I4:? 

:c^-l A^iy jj>- oL jiUi yi* j*-*** 

J^Ia>- c-^l L*J jaa jJjb ^IaJL^J^ fl; Aj )ly+AA ftjj^l ^ ^*>- <^!aL>* Ji ia«j)) 

Ji fly aT jjj aIss-^I; ^ } cCL-^l OJ*U Ij oL-^Ux 4 ^j| j" jJ Ob 

A—^i^-i^ jyjj vi— 4 »l ei^ijl^Aj Ij jl Oily jyli j Ja—J ^jI i 

cJa-iS^fly ia^y jjjl y^ j ? dj jl^jl y^; Jl^-L y j^j* (^lAJU>-ji 

I 0-l*i J J 

A; j!*U>w li J-iL^j f jj^ 4 ^ f_yp* ^ijlj* y^J ly>j ^Uft^lf jl ^^iJi 

^IaJ^p-j.5 f [j j~jo ji y b y\*M* ftlSw b jl^liwj! jl Jll^’jjjj JOby'ajLil^«l ^yj 

.^({O^b jtJh\5j ft j£sS~A j fly fl> Aj ilJb-j 

:c~*-l ALiy j*y A^j yj jsyj (L- Hogben) 

J L a £*I {£ I ji Ij J 15wj L ^1 L«>- (.iJjU I j l~*>*iiJi4 y 1 aT y I .,. )> 
jUl |^1 p *^y>* ^jy yl—i aS^ ^jm^Lj oV l^i>-1 Aj a *> o-*^l cSjwly 0b4_yl{jy^jl 
Ji ji IJ c-^l f ly J^P y L>- £-3ljJi O jS" 4>- y o^l 

Precieux Miroir des Quatre Elements 

{** jr- oyji a 5 " (Chu slii kei) Ar^y^ fU a, y^r jb^yLj t 

awli y Al^j j ^4 ( 5 , 5 ^ 


\ V \ —) V © y b^y ,fc N ^Vyy>£. t l-^> La* _I 

rr<! \Yz. o^ ^jlo^^Lj _r 

3— Lancelot Hogben, Les mathematiques pour tous , Payot 1938 


^ juai fir 

L-**bn1 Ja-*j cJy y I-U 45*” $ 1&* ^ly-jlTy-jj! 

n ^(a + b) n lS ,4 Lj^ Ja-i 'y j a ^Ls'\J^ J ,J c^j^bT 
J~*>J b ^ a ^.Aply y ^ A c^j^j-x>w* j Ja{l y *£yi L- ji y> jjL a> j y~* L 
yo <^fi^L« yojy jy t yj j 4 b cSbbas J J* bw. «y 

ojj «J y-b. ay Ai lj <l?jy obb^yljjlyjj? 
jvj^Hj l<xz>\j (Sj-S'b y^* n ^yVL-j^ Lsi4bj>-ji a^j l yy* 

i Jy Ji yS"” ^ 4: ^* ,, <ji ^ y ^~> m L»^« *^P l£l> I J J I fi^>* y 1V aS^c£ I a*Ali5"*u l>*>* 

.'ijb c->^ c-**l &}j> ^ by-1 j*ji oUJ lk*ji aS^ b J a 31 l£ y^bL 
JL- jfi r Jj\j n y^>*y^bu <yy \ vf T <JL-j^ (Maclaurin) 4U 
\ax^JL-jj (Abel) JfTfU/l^j *Xob p***t lj A*^i tn {Sj"*' y^^y WYY 

ob |*^*ju n -LL^ b y*2>*yi^ <-£iy U a**^ <y t 


p*&\ yyULo j f U>- - II 

Aj i j uL> j a^jJca jIp I 45^ o-w! Ij j ^-<jLoI Ji JLa^ I j JLa* I 

y>>*« 4 i Jai iiL ^*?bj Jl^ajI Aj^Isj' fiiJJ 1 4* yjl lj>** 

ojbji IJ jU JJ <j l5v« O LLS~ JI <J!l^*A 4 j 1?j^® 0 1 J blp IJ 0>w? J 0-<«l 

jUJ J jl5v^ vl-jbv^^s^ L^ldjb }yZ> fi'S’^A A^/lp^l jly^y 

yisC* ^*i ji ofiy^ai- 4 b a>-i^ jys^i ^ j ji(Jt sa> ^ 

jU jl ,C—*'I oJ—*t SJ>-J Aj Jl^aij’l J jUa^l Ja;j ji c^^bj ^Jp 

.jLib Aiib yji^» a-^-j^a jiiji ^>miji A5"y UTjj'jib’jLw jUb^yb j 

Ai y ^ jj ob j^iJj S y-sjy 6y ^jy o^^^b 

yLj jb’b^y b j^IajIT c^*iy A>*yjUJLUi!Ap iy.jL.uj oLL* y^ijJb't 
45 v - I Jb- ob ^ b>«j I I j UjlT Jjj I yS L* I Ayj jUAji y J *XAi Jbi J |fA Aj b" IJ 

1 — Newton, Commercium, Epistolicum , London 1712 ; 1725 , pp. 131 , 142 . 
2 _ Maclaurin lreatise on Fluxions, p* 607 ( 1742 ). 

3 — Euler, Now Comment. Petropolitana, XIX, p. 103 . See also 
English translation of Euler's Algebra, I, pp. 172 , London, 1810 



jUT 


ar 

j*S" J J^ 2 * 4 |*S"|*^*U« ii»>u ji tSj j i«■!*,} i -r s r)$j* *>. **?y I ji 

J3 j&d O-^-jl J oIj3La* jl 4>* .d~ib d~*0 J3 

.oV^bt* ^**»Xa Jp- 

y ^ 3Jj* yjj3 Ij cSbjlS' jyS”l Uj 

JU*3JUJ^Ap <u«JUAji jl j! o^Ul-Ij 3 JLp JUju^I 4_j <Tj! jlj^ j ^j^plii)) 

j I *X> jyA3 J AliS" ^-X-ls I 4»J I 31 j | Lp-J (^3^ 4aIp- aS^ Jj 3 ^5" J Lls^ j ^ip 1 J3 J J 

fl-X** b (( 0.-)3 dJ IvP I lJ \>%*& I J) 4$"* j L*u ] b J (J b _J^P L»S ,d .*»> 1 ^>JLj 0 -XO jS* 1 * 

(_£jPwVd->b I jl ^S' jA jl* jj (_£y-d Y Jpli/jl V^T ^* jl^* 4$*" JUliili 6 -LaP -X/_^i^y 

^1^7 1*1 c-Xo J> <X2> i J^> U- I Jj*j 4T^ V l£i>l -Xp-j-* 3 (.£3 j>- 4 j Jot 1 Jj Li .d~* I 

J3J j^a>^.A ob* I o-XP b y**A ^aLi* yjZ>%A i?U/ o-Xp 4^Ij I y 2y 0-LaP b 

tp-l JS0 Ij J3 0-Lip JjJ ! 4T 3 J j US' .-Lib ^A Id* 0 JJ ^so) b -X; b { \fA ^A Id* O-L* 

Jyb>- l^j I ^IpIp^- 4^ 4p-J j^ 4 ! -L Li ijjj (*X>*3^> Jil^* ^yblS” I j pip (jjjj jlj 

•C~*l 03 

Jj l^J I 3^P- 4 ^c£^5sj 3 J^/Up- b c£3jj 4; J 03^> y^£<* **^*^<ji l 1 b 

ojl— >Ji ^^Upv* -X#b (j^jbu^l J^*2p- ^jj^bb^SvP- jL jl ^j-3 Ul .0^1 !-X;J jj^Pjbj 

i-XP»jl ily* \isf\ ojl-b‘1 j-.^ 4 Ipwlji ob y q^IsspI 

^IXii-XP ^ ^>-1 OjLp 4j .4j I ^P ^1 d*-»l (\“)J (\) ^(\) J (o) (T^bL* 

jljj^* Jpl iU-I ji^^ibjb jl^j45^C-*-lL5iJp 

fclb 4.—i J yP) 0^*^i ^ o*'** IJ il-Xp| ^ j£ yi I <xJ ^jl 4JL* J4 j 

^L' 4 jd~»‘ Ifjl ^ 1 -Xpl-xTjil^y ob JLiL'jjUjJiIs 4 S"^TlJb- 

.c—-i iaip -Uo^ ^ j^3 c-L I ^ jUl 

J Jpli'jl ^^ jUjj jl^b» 43 Jiljt* jjvpljjjb; 3 ^>- j^_iJ^P lbs 4^j I j 3 

o-XJLj dil* J j^-* Jb* l3y jjiA ly>lb> ,d-*-l lJs’IAIp^I tc—*»l <_£y>L V ob’l 

jp li" I—i C-— I (-531* o IJ3 3 4S*"y_ I yxy^LJ ( ((OIJ3 d*J L? I» 4i ^2J j Lj J3 ^3^ 

j^d>- J 03 £ jl—ij^plli ^lj 4 —j ojbil ((Obx^b)) J 3 ^Ja**»jl Ojb Jl^^l 4^*1^* 

d-i J pj jl XZ& ^'Sy -Xi>4 P^l>- }y>-J At 4^A jb Jjpllj)) 

JbLj'^yyUl* j$ b-X^i jl b £--i b^ P^b^J -X*3^y P^bpj3 jJ jU^»l f yji jU*-T4j 

31-XpI J3 pl-Xi I 4 S"d-v-lj-a-AJ d—-Ifi’ I jL« J4-S be* Jy*\ j3 J> I y ^ J* 4jsj' Lj>- 

KOjL'jy* J^ail* |»Aji Ij l4i‘T4S^ d^-l P^ l^jj cd-^l 
aS JOJl3 4 y I ji jl y I j 03 U Lfi* 1 4 S - * -L I ^ y j^p- ] ^aIU 3y Sjbl jl 




pL> jlCjf 


6f 

LS'"* 3 - ^ LS* 0i -^ J* I bl •*—«•'f U- jl^ 4 ^ba* l^ljL* 

^33 A*>“i" ^ Ji Ij{3 to--*'! 0>!ji Aj 4»>yb Jail jl£* ^ 

.ij, jla! j>- J5Jl* «o—I i*AP P-Li-b a$o Iaj Jyj ji 1 $j I ^ U>-j i£i-te 

^p b p*s»l ^oU* -UI JLj i I Jp I pb i3^U?l uyb ji jb jy by c$y l^-5»l 

<5s/l>- ij *jliJ :o—1 t>jZ 33 y y m j 3>*>^* ji! 3 yj* J#li 

j $jZ jly 3 jjj*** 4 ij AjjljJ IpJli vi-it* oljji>«^ c^jLj 4-*ai 

JU l— I j jl^ jl oi^f j~>- Wl J j* b ^by Awii jj \Zsl£ jl ijtAt X±jZ uf 

a _} j,o J _S'jl pb‘ JLi>*7 *U>-c5y Awai Jl»-jJb . 0 —> b ®b *^c4^ jcb! 

A—jljJlpJlf tjJLU I aT jj A_j to— jUi—1$ aS^J- i b 4—; y*^ 4 cSijj 

t^>-^*A j o* j ji! Ji^U ! y J J £-1 ytib £-bf Ji J'’* 3 ^" ^ Xib^xljd I^JLo« 

w»l>«^lb ^jy-by j£J twUb ^JLjjijl «iby> Jji>^ ^1 yj^xi jJj jji^Ay* jj 
Jjjby J> \ ji ji JL»*! y^ ^ g^ JJ-i^ ^ X *^ oi^ tO; U lZ\*> 3 1 *^jl 

y« o—l p-v^f j>ili* j! yJ J^k J J^—if o-w o~$>- ^{1^ J 3*^ 

Jy y Jl ?-!j AT ^“Ub ^U«J ^ I JU^jLl^l (J>^>yZ ojlJJl ^AAjA— Ij J^if J?-lj j a 
l—J J i0-?*^—? J 3 - 5 X^li jm.Z 03^> 3 j^^j a j! J *' 1 i)jh Ji 

*\z -»jl o—I eji; Ji aS^Ij Ijj ?o—! aj*j 5^>- j $y p-v^l ^{1 OjLj I oij Ij, I 

.^1i C5 ^(Reductio ad absurdum) o^y b 0 T 0 UI oljj Ji* 

: pZ^ij A J^* ^bi tl-P Ij jl U a5"o--! oibj eU^^iejlJ^U j jb^ jj 

o~~; a ^ c aT^s^-u |*^i tJ-iL o—»iji c J*j a ^ 4 ^j a / ] 

ibA> IJ l^./ I jb- O-* *.■*■■> J p ^"j •*'^ J Ji^ii J ' ®Ji* , ^ , ! ^ 

a 

C x f’ - Y 

:4*^'jjj c—l c x — Xa T ~T == ~^r d^S-^i ^ 1 |*^ J lT j -'-* ; ~ oj J^’ 

a u u 

Y j-?I .JLJIj *J(Z3 gjj Y jr i ? t ^ AJ T T (J^^ Y x = X« T 

j Y x = Y/9 x = xa x oTjlj Y= Tj8 :o~*y or^O'y^^b j:jj 
-^IjjTji crjiy jtjJ .^4 gjj -^J; a ja x aTo—>‘T ^>*1 aJ^Ij a^,o* j # x = x/? x 

_ -I JLjL i ^ ®JUi I JOj I Ji A^ y b J jjj iy p*AJ g^jjj» A *^i V 

>Yo —^ < J-b^ \yy — > 



f U >• T j) 


A* 


.'o—I yJblr ojf-Ll 



p ajJ**J 5 U! tJ—L —f z l5Iaa^-mhIs ■■kbJ jl JL_jI— j 1 

l_ t j o—I £ l— I o--®> l* ^yi.« iUP j! oJLip 4j I ji j ,c*> L>j^* cj jJ l«lk. I j ^jy lii 

O 0-3 l_> : ^5"jLf j I 4j Ij £-j ^ _/j J £.1*3 0**w jl^f 45" iJp Ji jU-y.1 

£3J -Lit> 4 —!Jj 0> j> m \** ib J jl 4JL>-bl 1# 45"(_£^»*»4 j Ij (Jl^iJ yj| jIJj l«i VL^-I 
Ji Ja>* £o«*<! j I OI j5 i I J-xj 4 — j J oj*a j**" J j& yJl27 p-j ^5\j 45"yjy» yjl 4< 

j O'-**! cS^uo’L* <iL Ja>- ji 4—r o-t ^I j5 il-LJ y I y (_$j 1 >■ ^y*o‘ L-j 

tJbiL-f 0 ~~i ^ l— ia>-Ji jL* -b L ^la/ yj| o*p** 3 <y?y 4; Ul .jd 1! -aSCa 

o—l ^jAt— J-*b ab j^A y> Ja^ j:> jl viby& o>l jj j|-bJ 45"j*i sJ^iS*J ^ Iyj 

p-s^t ^1 a* .J—* 45"*-*0j$^ jy» <y»-* j b J jP llv3 °^L5' 4 (_5^ Uo Ij3 j 

.jyU oialj <jl4j [S~* **j* ^j** 1 (S*}^* A 5 s ? -X/jIJaISsj o>La>* j jly-l jy>- 0 
yj J jb4l*bj y^jl ^gSvjUj Jjy 4j -Li ^Uo l|wsl yjbL*Ot£5" b 4$" c$|4j L— 

yl .o—l 4 ;ijS jly |J Ip j*^3 ^1 ^pIw» ®l j j} 45"-lo jS' }j*j 

L—y I ^* 4 —; 0—1 ^♦1p4j ^33 ojlJb I 45" i _^j O^ Ij 4_J L— 

.-b’)4—Ij jLz>-IJJ jl-LOy 45" ^ L.P- j*Ipjl J&Z.9j£*J J jl&Jj* 

3Jl^J ia>-4j UJj tSjl^J^^ aSC' I Ji olJ ji c45wa^jl jJUI jj l5I^j 

.«-U— tbi.1 0 *a^o-»J4j O-i j» I il-ul oUa45'Ij t5-ua>- jIjlp! 45^‘T^£oj ^‘jli^ jU5"Ij 
4_>- j!_^0 J 'Xis^^ Jj*aJ J t^Uip 4>J j j| u ^ ^JJ 4Jb 

4 /^IL 45"-Ui5"Of Ij t I^j I j^—p-j oU I j il-Ul j I o»£ 6 j!Ap 4S"^^j jT^ 

ijlj 4 j’T jj> U* I 45" ^-Ua cjUUaij j^lj J^lT jlJlp| 4i^U« J^-i^y j|JLp| 

ojlwb‘1 jT J Jp ^5 45" J_JJ fjV 0 >jLp4j Ojb jllPlj 0>W> l; Lm25 L- JIj’ lo 

45" Jj Ij 0*a— ) e jl-b* I 1 *Sj^a j^3 jJ J Oj— 1— J-y IJ |W^ I il <Ap I 45" -US" I JL> 4 *— jj 
j>* **~*y ^yj .-LiL_f 4Z— lJ Oo^vajJ J^Ja ij^* Ja>- b J?y ^JUa ^IjUai 
(-5^f^Ji ij jT J iJ— J^l—^“ l5J 4j^ laj 4 U^J*^I*/* I 5i— J4f 

^ (j^dy* 1 Jj^! j*-i—j 

:O.^Iyj jly 4f tSjLo* jl ^jSJJ I Ufy7 

If ^ jL*A L5ljb ^ jl tO**^5" jl^Jj-jl Jofljyu 

^j ^jl jl y^l>Jj *J yb— c-j^ a4 olTyb to—Ijb 


I s V )*N Y'f 9* Ol j& I j \ o>«s»-| 4^>-y «^c- C j>> —) 



fLS* jlCif k? 

jyyS ^y* '-j j*a* *X<M; <y*J3 ^ <y y&* 

.XS-b^jl^jl j£s*jf ti 

:c—i y ij?*? jl y -^i^!" pj J oU-tAiistfl b IJ 4-Jaj _y> £* I 

BA 

m j* 6c-*-i -pA£jlw*~r— B\ j A x j A n 

D t A t 

mA N <nA Y -> mA^ = nA r ^i 1 '-r-^y J* ->* *-> n j 

‘Ulf niA v >nA x k* 
mB^>nB t j mB N = nB T jmB v <nB t 

Ju*i jj uI-Xj Ok j a 5"U J iSol ^j-Xj j aJ ji oj^ *>■ 

j ^ jf J^j—* j*. *Jy 1? *&^ ^ls^cs*^ J! ^j-^i* JJ** ^ i '^ cs' 4 J^" 

Ojjl <jl<j^ U*j ,j^>** IJ <^*1x7 ^ ^ ^5" jJ l^>* I Jj 

y.i syrJ c^l Sp jia>- j! aS"J j^L p^o aSj lu¬ 
lls' j a ojLpa> .jiJ-Ij J?li’jl ^*1^*1/ c$jl>- *XjL J A* ^ 

JU*»J Jj&! y»%S jlU IaaIiAj pAA*X# ^*bl U j* j +iJ^2>y 1-? IaaIiaj 

pLo^-I jl5^i U^i Ij t’L-ii a$*"o*-*»I *P L- li JpIa* 

^P^^AUlaU t£ LaAP j-+Py* L UaJLJL- yP I y>* jl(^^i Jj l» tO Kl~y9 U^. JlT*^ 
Lai U7 j cjV b** j^> 1 I j I 11# aS"A i C-—^ I ^tj& ^ t5 l«£»ii*j 

jL-i^i^iJ i^l a^S - ! |t A J o--t ^ Cj^^ 

ijl-y. i jj |y ^o I 4 a 5**tC^»l#iii A? I j\ ^JbUl^L’^I aaX-^ j aL**>J 4j 1J j*.»^ 1 i! JpI ^jaLu*lJc> 

JLiU ^^?ojU/l Ij is^Ia ^Jjb 

tfjS jiy IaT^ yJ ^ ^ 

^jLjA—i ±>yy iflLai Jib (>J3l J jl^Ai k^mIJ ^1 y 

J y&\^>C*i a) U/» JO _^S" ^ L>- .o*-*'! aU»I^ jl^Ul I j ^y>~ c-u Lvi j^^Xp ai^IS^jI oJj^L'I^m/ 

^yUA>- ^^j^UJa/J C-»-xl L^ ^ y. {y*y t *y+£- ^Jj L*** j C«j! y_J*+Ai j I pp I I 

aTJ ilAj CjIjL^ Ai -X^ j*>ll* ^ 

aSjL>- iw-i’bJlAl^>“ i^>-J j;» jUU «A-iI j Alili Uj 1>«S^jA 

.CmA y> j ^*L* L-— ^aji>- 1x7 l>^* ^a 

ub ; w 6^ ^ ojb^ bi Ip (< yiJi>J L ^L>- 

.^.i jS diS Aii> oU-^lk^i J j) 

J JUit, (ljk>- <l»la}) y.ali* Cij Jj {B n } -> {An} fr^<y* '-^J* 1 

:4S' (jS »_i 4 j Xlb Oilj Sj>-J ^*w» j|jp| jl |nil]} |»“S”(y* 




An+X — An Hln^n+\ 


Bn+t— Bn — IUnBn-h’ 
n-=\ MJ • •« 


4U>li a!?J>£\j j\ jj> 1$*? 


: fply* LTi 

As^Bn 

A, B r 

aS '^ II-—*>■i^-bhu*L' \j J —i I jj ^ {m n} ^J lJo j*~ (jilji 

•*Ji An^An-\ Bn^CBn —\ 

i£\j{ .o**^! (j-*ji_y I 04 j*j* J-5L** 4 ^Lj^- 04 ^ iA* cl-j Ij o ^y {j, A i^ ^ I ^ 

Z|*j 3^^^ cA^ JO J>- aj 4_-Ha* ^1 oL‘! 

c~t- iU^-i B t j B n j A x j : i*J 

A n 13 

<-*.>“') ^ 4<;l^.;T 

c V J [l £-f^* *<**j* ^ 1 ji lT i 

fiB^pB^ if c—i JiL~ fiA v ^rA T 

.O^iU Ar*** cA* jl-tel B x J B n j A y j A n 0 ^:\ v** 

A B 

{\Jf^**y \ <-*i S") T^“tS~ ^^~ 

A x t> Y 

A x B n 

(f^ ^./) ^ aT^b" Lri 

A t J A N 3* c^ 1 S An ^u^J A^J* 7 ^ f^ uAy3l :olv 

: ^Jjo o^I 

A n = anA\+£A x n = \ j • • • (\) 

.X-iU^ £-~>w9 il-^l £ n j £ n O* Ji ^ 

•A*i °^' 1 B x J B n j* <J*>- <-rf sj* Bn ^ c - *« g? I j 

Bn = OJnB^ -J~/?nB x (T) 

•^lf Bn<B n -\j^ 1 Aaij^l ic-1 A n <A n —\ ^rc.|li Xb Jl> 

An^An~\ j +r^ l$ a u*j 

:^jli (\ ) 031 diUi-l t 

^nA s -j-/3nA x <C ff n-\A^-|-/3n—\A T (T) 



^ j\&\ 


(a n —Gn— s)A N <^(/?n-\— /?n)A T (t) 

jJ'-> * a*v* ^ 3* 

(ftn ^n — \)B N <^(/?n — \—/?n)B x (&) 

B„<Bo-N Ul 

••Xsjf ^ yij Oj& a iS ^ ^ ^ i* 

. 0 ^ 1 ; ilopl B x j B N J A, -> 4 n olf^A :Y 4 wa# 

A B 

(^ IjS- *-ii J*i ) X 2 > li —~ z=z ~ 4 \£j Llaju 1 

A t D t 

A B 

(c )*y \ '^h/>) >j* J+lj* t^ = tT u~i 

A x 15 x 

b 1 ~j -k >A>- Jb- f ^ *-Ai^ ^^ IT iijla^ 

j? ^ Jsyl *~*t j» 

A 

. L . . I I . <" -. . _ _ i . "\ _ ... 


‘p^cs* cS^b# J*JL^ o;^? 4* I j 


A, • 


^ = [m, J m T -» •••]• 

(\) 


A ' _L- 

^=m x + r N 

(r) 

r^V J 1 *" 

T\<\ 


obi 4^ 

A N -m^ = A r = r N A T 


^(J- 4 A>0‘ (X) ji 


*^3 (x) j\ aT 

A t <A t 

(r) 


B r <B T 

(r) 

y.jli uV *J «*v*l} cri 

B r =B^ — m^B, 

(a) 

Ul 


*^\ w r 

b;“ ,,, ' + b: 


: fiJb (a)J(f) jlJJjiljl 


= m n +rn 


B ;<' ^ 

: ftlS" 4; lw» jJj 4> 


Bn Bn+x 

T3 ^ uin l~ jy 

&n+\ k> n + \ 


«j^ 

-i r n <0 oU' «rJLAb 
: C**t U oL^ls 14 


Bn + Y 

B n + \ 


<\ oTji *£ 


iJLj Uj «2L* jj+0 aj ri 3 Kj* Af oboes' 4 b J^*>1 31 

B r 

B, 

n = [m, J m Y ^ • • •] 


o)j.a\ aT 


A B 

cSjI-J <Aj*a>- -—= " jjiI j j 

A t i> t 


(^4*Lj 3Jj—* J2 Ij 1? ^ 2^>- cJiiyv jl 02 Ul*vi L ^L>- 

^*jji! 4JU^ I Jj jlS** j»m wi; wl>- L A^Ijl Aj l.«l Ij A*Iai 

4*mJJLA J2 *— J V ^ (ji^ cjU- ^{1 ^ (C^l 0*Ao £ j ij-a* U oL‘ I 

. C-'^l I 

• ^ C5 4 tSJ-jTal °CI t£l^ b fL>. iJ>jjjtjj* 

*£ J> -C* (JJ Ux* C~*~9 n *? b Ja>- AaL5 1 <_AjJ 

C--V-I || j I ^2 

^ £*>w? l$2-Ap || pS^ J fLj$ u* J&J2 b AB Ja>* 

(jAl ^pJ2 3a>- A 31 <p~^ cu**J n A i I J AB &i}i£\ji 

ip-il c£ b u* wjUwI jl^- b An ^ * * * A A Y 3 A n uTtfjJ j 

AA n = A s A y = • • • = An-uVn 

A y ) A N ^U;3i j 02 ^j B 4 ? b An 

M|*yr 

A n B ^ An — \ J * * * -9 A t 

A ys v v N isli‘ J2 c-A j Jj AB 3a>-U 

A Bi B| B B n-1 B n * j? c^i ob ? (y 

t= jci AB^B x B t ~ • • • =Bh_\B 


t 5 j^i 


1 -. S. P. Franklin, «Eudoxus, Omar, and Continued fractions* 
Scripta Mathematical 25(1960) pp. 353_55 




fLrf- jydfi jlCil <fa 

I jlj j! l^J Jl«, ^Xj)I OfXA ^l^j US'*i I i Jig* ^ I Lj I 

•r^cr* 

■!»>■ ■|* j .^ : cs > v^'- ,J AB (jij b H QZi> ABC ‘J-fc* —x 
: «, xr^ ^Li K Sltfjj b BC £-U a*!?^ H Sli-jl «T BC 

AH AK 
HB “ KC 



a 

•iU jU ouu jk* HB -> AH ^ p£>- Jil 0>A j J> 

aLvhJ4j !j p.^1 il«Ap| pL>- O^ ji •■bit; p*^J y* ^ J - * , * , —- I 

(Principle of *1j^l L b ->_*>* p^jjiT^ o^* ^1^.1* ^Ua^j 

j\J a» fl^ jk^i .bis"^ cjI? mathematical induction) 

AH<HB ^p^~^ c->u»i>i ijU>- ij h i—rji a& i ^j ji j 

fij? O 1 ^ b Hm v J • • • J H t J H n .J-ftl# 
AH = HH n = • • • =H m -\Hm\ 
o<H m ,B<AH 

AC 1* pr^c/ 1 p* - ^ BC 4 t£j!>• H m \ -* ♦ • • j H t 3 H n ^liji ,-u.b 
.o-i Ail? \ Xi Ji aTAth/T^ b K mv .> • • * j K t * K x Ji 'rf J * b 

• pijbj Jpli' 

£^$*2$ * uJUa<* a | _ ^ 

£+>£&** j jl^S**^* ol 11 ^ ^ ojl aT j£L~a ji (jU1 lj j 

:Oi ul> l5b^l ^Ij 0>U^ j! % JL> Ji oij^ 

Ali R, Amir Moez, ^Khayyam and irrational Magnitudes* 
Scrtpta Mathematica Vol. XXVIII, No. 3 (1968) pp. 205—2^8 

.(friJftijjl J-*s ^1 ji } oi^T a*j>^" A* I j 01 b^ U j 




fL> L# *Jc j\SJ 


AK = KK N --..=K my - N K roN 
-> KC=B V -> AK = B t 6^ -> HB=A n j AH = A, 

A r = A s — m N A, '.•£>/.•&»■')+ K m \C=B r s H m \B==A T 

Ailli aTc— IjI }J> J*3 l^' 

B r = B v —m N B, 

; jSj j&i Ji Ij cJ l>* 3$ 

Yijbj B r = o jilji tO-ib A r = o j?l (\ 

AH AK 

A X “B X ' _> ‘ HB " KC 

t5Jj Ij P rax J ♦ • * j P T J P N J*l* A r =^=o jf I (X 

<cJ»b Af ^ ^-jUo‘ 1 jL>* AH 
AP n = P^P t = • * * ”Pm^- Pmx 

J* J-* H ^ AK ** p-O BC k P mt J * * ♦ J P N J 1 ^ 

:pijb (\) ^ J> Jjf ^ f?*y u^JJ aj Li .^iuT^. ks Q mT J • * • J Q v 

AQ S “QvQt” * 4 4 “Qm r \Qm Y 

A.f— A Y m Y Af : ( j^* Qm T K — B f j Pm^H — A^ 

B r = B Y — m t B r : pr^ cb *s> ^3 ^ 

A«bl V L y 4i I j 0 I jfJS 3 C—*1 a JJ* Ij p^>- ^ ^ = o 1 p-^JL 

:^L •ajjTc—O**£*:>• *f ^ y J&ji \j<jyjf Jl>o/l *^c/ 

An+t == Mni B=^o A Bn+\ = Nm C=^° 
n n 

:<kj I j ( \ ) UIj Ai L i 

An+t — An — m n A„ + N 

:^AfL 4i£b *£ o*-!jlyji cs**^ 

B n +x = Bn — IIlnBn-h\ 

.XII^a °<[An+r<CA n +\ ^ 

ojU p£>- 4<^j *3 zyA*^* jLli mn aj {ffln} ^ A n |t=° 

•^uT 

3£f*«e >** aTA n +*<A 0 + > l5jL>Lj! A n +\^° fs^ 

.p~*L Aiib ls ^Jaj jjb}j>*3 uin-j-N 

An+r-A n + \ An + \ 




jlCal 


ft 

B n +v (\) ^ J* Jjf pr*J <A>-> A i 4 

Bn+r— Bn-hN Kln+N^n + 'i 

: aLIj ^S.* j, 

Bn + r = Bn-H — Ittn+ N Bn+\ 

r^-i L ALib 4^ 

A n +r=An+\ — xn n -f \ A n +t 

: |*£jb (t) 4 j b 

AH AH 
HB “ HC 

3> AC t^uiai' H j AB £^31 tsbk* K : wr^ (^" *t 

; ^MkiL AJLi b aS^^.a**? A» U— b ABC 

AK AH 
KB - HC 

J*p jt >-\ oLNjl to-1 i£j\y BC L KH 3r^ Jilji 

• r^V 

jf£*l jUb^^ijJ^J Jli AjIj! 4i^oJ A> ilopljl J*> 

t aiJj b (jl^«l jsI*Xp| l; a__S^ c-UiS^^Jap cj^ j <o) uL*a aj |»h^I L Lr $b 

J 3^__r c£L—AAX—J Aj Ij il-b—pl J** V \J —{J 

.JLiL vllojj* jU; ^^3! u Li U* b ^jjlo*o 4* ^jbo ^JU jS U \jZ* 

(Raphael Bombelli) LS V #, *J^ ,J A ^J*i f^3> ^ oj 

: ^<y ch* u- :s ? V y r^ 1 ^ ^s cs^ Ls ? y ^1 


ft*- j\i T 


rr 


Vr =n + 


y+- 


y + 


y + 


Y+- 


Y+- 


Y+- 


Y+- 


Y + 


*io- di 



N + 


N 

X/A 



r 

v 

6 






NY 

Vr 


=\ ft\?f*?????? 


^-= \/f\mnor*A- 


vV 


N/mXAAVVTXl** • 


vr* 

Tm 

AYY 


==N/TmoNum*- • • 
= \ / f \ f Y\ APAPXY•• • 


\r\r 

Vaa 


= \ / YY \ Y'PXf A^ • • • 


^ 4-bl : N / V N Y*Y NY'Af'YY'Y* • • 





f L> yJc j\s3\ 


9 ? 


cJaJ \j Ji 0\)iY»efc* ^SX\ V* ^ ^J ^U* 

^U>- .XS**jj,«a j Li I yj AyiJ ^ C»«wJ A> L* - ^? 4$”"1 ^j**»Xft A-iJ c»»«* J C.....J 

l—$«X aS"^!^! ^ ^L>- jji ^Ia«oJ 31 ^IJLpI 4i^fc/ ja aJ UU j^lji 

£~+<SjA j .XS'"^ IJ iJlP ^ J$4* |*~**J iJLfci jl y AjJ Ik* ij^^ j^ jl Aj 1J 

<jc~;i jl/b^^L jAt j>yi L“ xT y jjl-idjL j o^S*^ ^L‘ x 3 *Ap jl>p <* h 

o>^ I j LwJ a>- j l>-1*^4 ^ 1 *, jl^j L» J- j ... ^ : Jb ^ ^ ^ L>- i j U JJ X kS J& * I j j I I j 

J X-1 J A^j I Jl>- J .P-lj^-l j\ jl jS>J Jb-lj X»1 j J J>-lJ iJjUfil X> jZ a 5" 
(jl jl ^j—Js3>* ilX-l 4$"" jJ]o* Jl>-1J 4 j Jl>-lj jLljl ( jP ^P A^lj £X*iLT ^jJj 

Jjj j Aj j>o Jj li jlxl i JL^j a 5^c—*1 X-1 j jLio^ai* a^L o t— 

«'••• SXil 

Ji aT 31 jT 3 l^ j 0 ^ j 2 ^* J Xj^5* aS*"JL iL jLi 4>- J )) 

((^...J.*iI j JjIXjj <J_j-*-*-* jjlXl ^Ia^J^jL^aj <J1*pI j cj!jjI>«<* i^l*» I 

(—m^LJj Ji i_j>- Aj ^7 J^2P^A Joj !^ 4 j JL-1>-^A — - O J y<0 Aj Ij ^JLp ^ L>- 


G J Ld&ly jl J 


B 


jUj Ij L ^la*- Ij h>- aS^ <L~>- jji'jl a/ C-wjI G jl^ 4 [c-*-AL*J U J^Jo>)) 

jl J iXilj Jp-I ^jjl 31 jjlaP Jj^SJ Ji A^X*^ 31 A^L X»Ij 


j I J^“ 


((^...Xilj c$Mp^p c~«J Bj A 3;;? L* O ;—i 4> 3 ^JLpAj* ^JP Aj 

^!xl l^J ^Jp c-s>tJ jl 31 •iji i*^p ^j.5 jj^LjI dL jjj| 
obj^jw y^iA ^jp l; Ij ^ j$£a yj fl>- jJj Ij 

l> aS^—JjjJ c^JLjJL>- iJlp Aj }J>- tiJljX- ilJpl ^jU c^>J 

. iJJ I C-~**04j d I J ys> Ij Ji yW> JJ^ ^ J>»l Jp Vj - ^ 

ijj- 4 J lSj:^ c^UaJLj j l>v* <j;l ji {£ CjI^ jjl 

.c^-Ia^^S” jl ji g^UljI 

A —>-\ a1**>jJAj IaXj jj] 1-MflJ I Ji iJlp ^ J^- 4 4***y ojliji , — J Ij jlsu* 

Ij” j I 4 **j^ 7 J i-XP ^ iJjA ji ^ L>- J t5vi I .Xi jj^ jl? j>jJ I 

lS'IJpI jl jlp Aj I J j-XA Ja>- djb aS" C-^l ^ m Sj* CJj[^i jl^jl 4 j jjL>- J^aL* 


rvvu- irf? <ji^ ^\;^v < jl* j>u ^1 

j^L ou _rj r 



fL> j \>T 


o»j^ jlL* j! ilJpi 4*J ll za o—I *JLi LU 4 L*-j 4/ 4|T 

0 jf^A ^5 IaO ^ * ^ o I 4 j 4T*Ul*£> b ^v*-UA ^j* 

^lj dl^>J^lt>- ojl j J}jA 0*^0 jl )j 

{j1**\JjJCj* <S IaO-^S" O-—> j^2>- jl y^A oTvlUT4 j ilOpbjjJ JL*1 j‘ 

J (Jj—«-^L->> <—4i*^4—» U~0— l^J *d 

Jl J>C*\ 


^MlbUidl G 4 MJkX+JbJ fU> HI 

^ f ^ s> * ^J*' | ^^!^ , '^^ 4 J l—.j 43 Ia* 

xl» ^oJii L; <^Ia4^jua j So» jl_^ 4i lj fUi ^L* 45" o—1 jUaj ajb ^Lo^-I 
oj 12>"2*u 2£ i j j tiL» 15C« \J <£Jyj5 Q y— ‘ I ji 4 $^Ia4**»ju* . 0 —I 03 ^S**«j! j I 

. 0 —I oi_^J b** f^44* oV J* 

45vL Oib lj l» (^l_fc4*<i»JUJb 4 aW vJjjj 4 ,£j jJ I lj I^Jj4j ^ L>- 

tjdl-w ^L! c^UjlTl jij to—1 «ab jtlji I jfJo^» jlT 

.o—l jlTijO>> ji A** o—l oojjv) ji ojIj 

tSI a4^j>ia j ^w-uU! 4^»xa ojbji 4 J li* 

.O U/^y* <jjjjJ> <Jj*l Li’ 


^iJUlif U iiUb<UwWbJ ^wUJlif 4-JUA 

oT jl & * J& IS* jly ^ C^-Uil Ji^l 4i OJjJW 4-JUA ^llT Ji 

dL jl 4_r o^l ju>- ^Tj ^ ali <5jly Jv^l L (postulat) ^j+t’y* ^ Ai . 

(*^1 ^ijkpj 3 u^.L.1 5 O -—» 4) J C?b^l5" S^lj J3 csl^. —\ 

:4) E.yt’J oLiL j J* jr& ^ 2 

D. J. Struik tOmar Khayyam, mathematician® 

The mathematics teacher Vol. LVI (1958) p. 284. 





f L>- ^-cJk 


99 


1 o/ Ja>“ oTV cs3l ^ 3a>-«Jlt jl y JaA3p. : fc * ^ ^la^- OJ 1 j*j ^5/ 

(Axiomes) Vc£->jj3 ^lSo-i l j I^'T^-lIjI *— 5^*l5o-l o-*^ j 

4**>Xa j ^>- ^9 ^1? jl j jJJU* olJjl <jjl «iU5**4> (jloLjlAi jj^ I Ij tc^> ; J 

pXbJjJ J^>l 1—£ j*JL^ J^jI ^L* 4j jj Ij pS^jj! j»- ji 

^^JUA^LLafj £ Ij ^J^-^VUUj A^XA ©15\/I J Xl oUjl Aj ijtow? j^Aj 

• XS^* obi J 

Ij jlX*JL/b j^fto cSjj^3 L5 *5s>- O^y^At ^J-pI <jdl Xj *d tX'Xll I ok) 31 

J^»l 4 j J**! ^1 j.5/cslj? jk3 oL**jlj o J> y* £^»lj p 3jl 

jb^XA (Q. Saccberi) t£j~^L ^ kx>0a o4 tyJj^ { J^ a <j3 jl 

a& I ^ IJ <Sj I y 3 j^ y^ j A (J*^ ^ 5 jt^>- (J^al*** I . c-m^j I v-j^XL* U ta I 

.C-^I oi^S*"jj XiO A»-jl* 

‘ J X*0 (jd^ 3^'* C~*3b 4»«X ^jj j 4 jL 3 ^ li**» t b» 

I jc3^j d*Xb Jl>v»Jb l; lj> ^j l 4 >*Jj4j yd?y olS" jA A ^"$yt 

o^5"JVx3 o lx£l Ij J ^j3 Lo jj 

^ j^j! jl 

Euclides ad otnni naevo vindicates . 

3yO^U-45"X*-j L5 >o la* aj j >bjl J ^jd>y Ij 61 jjAi/ <S^y. 

t$yjd^L *a Ji j^^aj Ij ^5 C>c->^j ^ ls* oUT^J ^XAobo4-i«*j 

c5 ^ L<oi3>- .X 1JL5^ Ij b 45"jAiObj* 

OJ-3 O j—> olc^i olJb 4>u‘ I 45sL Di^50 <5JL5^ ^£i A< ^ 

}y <*S3 Ji ^jLj iSjfl* A?^yJJ O^Xlil U* LjXA L^JrT °^ ^ •>j^" 4 3x I 

jj^-UJsl Jjl 4 : ^l 5 y /, jl ©iliiX j liji LJ! c^jLx- jl^>* J53 ^—j 

*BD AC J (J^ fy^ & c -^ 1 

Jji^ai ya 3> o^ix*“i L_> { yy .ju'IaJUjj; BjA 4jji3^ Xjjl^* (f J^s*) 

O^ *Uj li ^jJb I cXJ^U^ ji!jj jiA L DjC b4j j13 aS^j^c^Ij ^/UjIaj t^Xbl 

-X LoLj I 4j I j I Oiy Aaj IJ aT }y 1J3 jtA (Sjf 3 ^y? ^ W* I 

DjC^ld33 3lfl^" J* ^Cd 1 <j-v4 a^xlilX^D y> Jl j Oj>* ^1 ^ ji A>- 
i y-^yjj ji ^aI 3j^>-^ Aj iXXl A^jli jl J&2?jfkjr^Jj*. 

£il AlXlX jl tX La» j oUl Aj Ij ^^Xiillj A*^XA if^- 4 (^lAA*Ma3 jl (^^IXj 

AliIJlS*(J!>»-• I# U? »L*^"Aj Ij Iaa>iX 



^Jic j\S T 




a1~-JX/! yI'f** *2?y^* 4'jlj J «il>- *{.$!J tj0 jl ^ 4> .yJa\» 

JiUl* <Ujli 4jjlj J^>! L jj^JLisI bjlasZ’ <Sj\jZ l^>j .JU*j-i c$jlJ**! oLJl 
J ^ jV J*Jl>- yf'JS A*j li Aj j| j ^3 CT*^ t*** £ I J j 5 ^j) ^.*7 Aj ) .o—I 

C .0-1 JIT 



-'- ■- V — CS-. ' w -—X V ^ -' u»j: w— 

uT^- *jj£; j « J> £y jl *£ c$l ±>itu*y jiOa y J&J* <£}]> 

.JUT^ ^JaJ c$l‘V*k p *^1* ^-£*1 Ij 

O— I flOt p-*<J ^ia— AlT(-5^*" Ij y*>%JL a jJ> ^la-j <it jl 4ki/ji I 

b^*- L— Sa>- tJUS^V** IJ Alai/ Hy* *1*0 li tjij^ ^ a!\J 1>-Ji tpAlS** 

•■V l; (Geodesic) 

61 j o—l e^^ia-jl Alai/ji £*» aL*U ji^j la>- jl ^l^- 4 tyjy.k* 

Aiai*Ji ^>1 a5"o*-S c£U*JflP o^ibjl c$lol»- ^ *i 

A$”*^ U- Ji^Sb* .JJ^S*y^Azf Alai/ 1^1? j5sj j5^v ^>-1^ 

Ji A^j I cU>- J (I A***UA cJ JU1& ^lallj JL^j »»V*—b cjjjl^-* pAb 

.Jxf^ £_Jai Alai/ Ji I j Ai ; *A c$jL:>*I Ja>- c ^qLi— c$-JJ 

J$* A^flvac^JJ^ A$*C-— Ijlji Aa-JUaJ 5^I ^ Utj3^>-1 j i ^O^Nj 

J^jjl \j ^yjj J/jL lj 

iC$Ja>-jiyb ^jCi£jjj{ (j^^ji A^/lJU-J iAli ^Jb <~»X& 

I j c/"^ 4 J j c$l^l y zj*\>*a cr’-J*’ u- ^ 1-^ Q^^jl 

cj5w‘ Ji Oj ^9 iI Ji ipj-U-t iI^-1 y) J/jJlSO J Ujt- ijai jl A$" 

•* A *IlS'* C5^* c^ ^ 

(S1 ^* I j*. o~r* ^s A J^ A t ji^y U AB l S~* l l$-?j ->* 

^1 y-i o—l y ^li 'y I —& I jl y Jjh aT I j BD ^ AC c£Uo_**p Ja^ ^il 

ji I j l^ol aT puT y iSj&t* (J^^ A ^ * f is* 






f L> jlCaf 7A 

DC I Crf ^ 3 >A**» <JJjb *i D J C 

A_f O y^uf ABCD ‘*/<S 3 J J-> Ji> cy.K 

ji 4^3odo oJ^4-v 4 j ^SL) .pjdo ^-dJil W-? Ji 45"0-1 <Sj&} j^* 7 

jil a .o-i ‘U?U 4 jj! j dli jl jy D -* C cS-jbdU *i->D jj ji cS->^ 

^JLla jA-JUAjI J&Sj> ^oTojUJ Aj c£J £ jela- cSJJ bA 4 $"^ Jij^ 

(yJ5^) .0-1 


It£> 



V J^i 

tpijli UdT jl b jjS*£(Sjl^i^ b J**J* 4 <j4* bil* Ai - 

tA a— ,v 1 .o*—1 , r» di i <J n *>• l 5 Woi r~* bjl j , £ *&5 C-f b 


£tia— 1 .O*— 1 *b J A jA** {S W"d^ jtf 4* j\j jj & C-f b jl 

0*aL— -U—b oli {jfj*" 4 i jl— ilSS* J*t Ji Ij l$J I ^(JiJ^ 9 l ^-iW J ( - sJ 









(“It*- 


IJLJj I OJ y*> it b Jy y C$1y 

cjj^ ^ yj <y uii^ **-*<*-••V l/ (Tractrice) ^y^ly ^ b 

I ^ c-~o4j y3 

_;— ^»* Ji y YOY' 3 XOX ^yjlSb oLai>** jy>* A 3* 

i-Si j> jly 0 ilai'ji <yy* aS"|*^T^ yy 6^>- Jjk ^ c^IaL»j pi^S*^ 

YOY il-U*l Ji 4 JL* J XiU ^4>v* (t5il^U iJyj vy ^ jl c£l<uiaJ 4 j ^^50^ y* J .Jy^L 

.JLib o^fjly 

oTy*4* Oi^^y li OX iS33 C^-bjiy 0„ *^b <Sj* oy ^ 1 

JilVb Jyy <y>wO c£Jyj iiSj>- ji I j! o—l J4>^ ^y» <*iai 4 j aT y 

.XS^^y p-*j \j jl c-jjva/ 

jiy O ^ a *' -W ^ b (Sj** c-M*-i ^ylSbyy <-*y oijjlo«*o 4 j (^iy 

oy aS^o^hv?Ij j o5"y>-<u c-jl^^y b’ OX cSjj c-^b 

.-Uj b ^y 4««bi o^L^/^y Ij ^y>»^ A>-li Jl «iby oy JLft|j>- YY^ *i £*?•** 



\ J£- 

^T^y c—o ii c£jyy 3* ^x jj>** Jy- <y>*^ <yl objj j! 

3 jI-Xa* colcS^x/l *£ c— I oT *b1 J#l jiyyJ .X-b'^y d4; b 

Ij 

yjy yb J^ ojly*A aT 1 *-^^ (y^* <y I *bbw e£iy 

(jSOji MT Jyk) .C-*j| Ij jl-U* XOY 3y** y ^-*b yai* jA jl 
M 4k* C»U>u a Ij OTM ol*- ^iJb 

Y = a#<«a 

X ot 

= — aco^a — a logtg- 

:$jj Ja\js^ fj^ pjli 4bU«j 

X == a leg 




pU > fjtdc j\&\ 


Vo 


J^ A y <J>^+ (rebroussement) b*lap ^ A 

X'OX 'Jj>* y iS>y* T jl N J* b X'OX <J*i M 

J-ib ^^.Ia yf y aIloJ £ t \ i^U^a A-loi Q Ji bMN p*l* fr> <S* f* 4 ^ 

•b c^l j\ I y L*»/l £j* m I j^l^b 
Mo) —acof^a 

O l .c^i Mo) C4> ji j ^ MN 

: b ^ ^ Ja I y~ ji I jt 


MN = —acotya 

ob» ^iis" «(Meusnier) V y v** ^ ^ ^r; 

J^l*- J^>- ij^ij&^y 

Mo)X MN== —a T 

,JUil>^4 ^A>j c*> b jl-bb — a'* ol Ji *y. 

j —^Ltt jl^>* j5o jUJjj ^ £.-Ja** <jr*"^~* *bjb^ ^ J» l; £ I Jb- 

p_JS>l_j>- Ali>-^* pJ j/Tj^J 4j (JjLi« £-LaJZ J Am \5 4jjl j b Ij J_4> j* ABCD 

J ijb Oil>- 4jjlj *J J- 4 J* *£S£ 

j 4 _j jij t4*7li Ajjlj <U- jl tib^A 4Sb.5^ ^ a]*»-}U Jj^L» 

•Ujb C~3W> *— b l£*S (Jl J A>«i^ ij^ 4 Ji *-?? j* •ib* *i-jlj 

jj ^L» l 9 J5! J»- aS*XJj\j ^>-1 ~*a If Ja>- (cc***! j J^jla>-)> oVU- ^y.l ^UJj^ j 

*x»- c-J U- Sjuj Uj I .*bjjl (j* Sj 9 ?} A i Jy.j A b Aba# 

SJ y S jf ^\*£ *£c~*~*\ tjij j *J* jl J J> AJ>XA jl (^loljjSls* j*Ju cJ U- li 

4; J 1 jil 0iJ^X Aj Jai 

»JJja\aS~ j**j If AS^iJJ I 3Ai (^|4***A:A AS^Jjjl L^l»- Aj ^xial 

I j j L—S** o*— I J aS "y jyi I b *-Uii L Al-t ^Jj UaJ o.** I U L<» Li $jy 

b jl^^i! jl <J%*\ >j> o> ji 1 ^ J 1 ^ ^! Jb-yv ji j 

jijAj* OJU .JUij5"jM* ji-bb'^JiTj fjlyc Aj Ij ^JLlil L-JUAJ Jb'i jf 

O-^iAj J15" —* Ij JU‘ I jf A^iJSA j\ I j (_£-b I ^ lL>- ^ I C^w’l ^7 ^-*3 I b J ..!!? J j\a JLi 
JaS A^i* ^-UJsI c^>*v£>ji .ci/j*l>*71 Ly 

(J llal4L5^]a;* b j/jl !j ^jUUl A-^-Ua ^lw J ^ jl ^-UliI jlS*" iIj 

^lfs>-l J b li^J jl ^Lk/I jl^>l b A^nIjI jUali'Iji J C-* i 1 £j I Aj 

^uaiL j7 a^ aS**.5JLaLu j ib A>bl Ij jl^tij^JlAl j>~j> { jo&\£Aj ^aXa 

IXjL^^Sbi a^Xaj cJ*£ j! ji A^y sjy iS ^I J^>\ C-J 4 ^ Ji\ J> b *Jj>-y 



vv 


f Lst ^cJc j\Xi\ 


sib jl C-^L^/I^Li 45" i£y~** \>Jx^> ^J&~a (_jk>- £T-^k^ A ^'* < “4 31 <j1 J* 45 J-i 

ji ^_l ^ Ij ,^-Usl (*£>- j^>- j— j 6ly cy - c?3>>- 

45"JL^ j^a J^j>-JI ^k/ 4j 3 ^ J jJ iJC^S'^<J $jj>*jt Alai’ til; jl ji k>- 

^ l It UJ I (£X~+i*i b U>J*j •**y* > (^ 4-rfjJ—IA I ^jvs»l ij b Jj-^ l; 

:c-—! 4 j jj^-Ui!J^>l ^>1501 L $j *S$J> 4k>-!>U (Riemann) uk^j 

J (531 k>- J^i Ij J*^l Jil jl&l a5 4j Kl^Jn! 

.JU5*^y» j^O* k#^ ilL Aj jl jlua>J! 

i^_SoO k>- b (531 k>- i l^p! Oj^A 4j ^jJsl jl^'I 

J tJtt»jl*J 4 j>wj ^A Ik 4 j 4^Ij} 1/ 45 ) ^5b 2 ^ ^b jb— jUjJ 

vlli 3* j_3^ 3^ p j fc*— k>- (.X5 ^ -JS 0 ,3 ^y>y^>- 4 » IJ j I jj^-bkl 0-1 

4 ki'jiji *5JUjb ikjk>-J ,5j!^/ OJJtJIl5 }Jj>"ji 4ki* 
0 IjXa^A ^.A 31 4ki'ji £il aIsA»U Aki’ J«> ,yjl £*; kjjk>- ^1 J^kj 

.Juu5"j-Ju JUj’I y ^ ka5 j.> k li ^1 aSCzj ! b .S^S’^J j+Ju 

j> \ 45^b jl— Ujuo jb-»jl>w*jA! (J. Bolyai) < 5 ^^ (Jj^t* 

J«US»b^« ^y &** jj—A Aj j*a>C.a 4a*)«>UA ^1 y \ }j*i> 
ia>- ^7 ( 5 Uki* 31 ) k—>■ lib b ^31 ^ k>* jLa>Jl b ^Xls! <UXA tc*«^* 

A+A4$' ( j0JjA* j^jk^ b ^_klil* k^k>- b ^^«^>-b^l 4-^XA 

y*iS A ^ki db 3i 







flj»- yc jlCil 


Yf 




j ^wUi! k£j! s-t J^l oUJf £jb J* dtifju*b J _r 


ob* I ^1 ^ t^Uip j! ^^ ** 0**^1 t~>l3^A*»-y jl 

.C^I^SUiij* ^iJ ^Lf ^xlil J*^ 

aS^ c—Uib ^^£>-1 ^jl^-* ^*>- ** uWJ3 ^<y Ij>* «y ^ —\ 

:c~-l l yy^ l*Tjl ^ ol^> 

.icx£k- ^—^3 \^*^“** 3 \^V^fc\,^g3 

o—I £<yj l$i bS\ji^ cs^ *-^ J A ‘V* - etf c/"^ —T 

>^A*£ ^b 

C-ib^jJii J yp\y ^j£ jJjl *£^ bI j>- ujl»- {z~>- ^X^la j***ry I —f 

•tSjij* LT-bJljil-f 

• iw*J6O b^jb» £jt 4jjl *\+&*a y I — £ 

iJftJj* A_r C ~>-y o\J^J>LjJ • p-;*i>icT^“U-— f* 

:jl -U7 jLp l^ liT ^ I j c-^l t^jl^Js^l obj^ 


tO— I A1S^5* jl y <oliX-j| >jy yj £> lu J-o 3 Oil ,/* — I 

f?A —f99<j* u! <£j\**> Cr-^ ^V* v3\iVia-p\*> * Jr^^jjl O 

yj* A^tk.^1 jl t _ s -«Xjisl U uxy>)oy^l O 

& —Yy> \c? ^ C oV^Vii ^ 

y> y> M“A° 01<£j^li\ v^V^ € uiy ^^# 

-\*r 

»4j J3 »^5 lj C^U^IT jl 

A I. Sabra <Thabit ibn Qurra on Euclid’s Parallels Postulate* 
Journal of the Warburg and Courtauld Institutes—V ol. XXXI, 
(1968) pp. 12-32 



vr 


^i\j^i\ 2 ij^Ji» ^=»- _ \ 

yj»<i>Ai\ oVi$ o\)^V«cu 

a>Vi5>^ a~A£*!>\ SAViUAV^f s ^p >Ai* ^Vi* ~x 

^t^ASN ^>\s5 o^i^m 'A-i» «AV*« — X 

^^iiX v ViS ^ U\A\^VLA\^ > 1 ^ ^ ^ SAW -a 

S J*±^$\ ^_>\jkS^j* ^ vi*VA\ 

y3j£ I t—>U$* *3 j& 3 £j$£. L* ^^a>- aS'iJj* aJ L>J ^ «y>U pi*A ^ I 

J ?tjtj U A-AjASj A**,*!^^ ^oASN f 1/4; p* ^5 vj^ ^ tl5*AX£ 

. 0—1 a3 £+>a iS'j^S* J 4 ^ *f £»-lj I 

i£jf>*» b^b^ SjaLu J>j$ £*f kJ*Jj 
I y* (J 3 * 1 y. J* I *o—I ^j-Ss^A *rr^->■* ^Am ^ 

jUaoIjI y *i Ja>- Js* Uai*jb pJ$* l-U- o I j\ y** jl JJl* ^ jb3 p*^ 

j^j p**i u iki*ji j p^r i-u. jji j>3jb jj±> c^jU. ^^ p-o ^>ap 

0 -*l ^Ja>- b <£j\j* *£ 3yy O*j* **i ' y c -~‘°^ »—-* J* (ji^ ^ k>> p^ U*’ 

jlj^^jJjl b±y c^ 4 /^ o^yy oy?3 -jk^j^ p-o oT^ ^ 

p-3* IXj pjl y^y aL* C-jI^*^ A$"0*0^ ^J»- ^Ai Aj 3^l-l»- IJ L$jb— J^Ij I 4 /T 

pS-Aj^l^k/ Jj-*A (.^J^ .JL5»b Jjl h>- i£j \^ ^ Ja>- lAAki/ jl aS" 

o^jl ^ J >y* 0 *J J*>-^ ^1 

Oljl^Ai oTaJ J3 x5"o-T j>* J* Ji^>- aT D£ 

. JU I Jlftl^>- .> js*3*j Jjl ia>* 

b j c*-*-*» J5 p^ o-av< ilkji aI^U I a5 

JiA\jS^J3 ^kli £sjjs0 A) 3jj <sj\y aT aJUi aI^U aT j iJj* 

ob -Uljai (^Jj ia>- »Jj^J^jl .*i»! 

jk/ Jj Jj 1 ^ C-^-^Aj y 3 j*a k>> L aLa» j! A^"Ol j^Ju AP^S* I 

c^IaLj Ij a— c^Lj- ojj I *yr 3 a* I j yt.j^' I ^ y 9 ^ l^’ I pi 

jiw aLL* iJjJ i J C^l ^ ^ JS aT iib yj 

( j>»t m I y ^>Ca A^Zj j J3 {jj&* «^i I y >Z— -,)Aj ^JLk 11 / A*t JLIA U JU I i yr3*+ 61 ol^*l 

•C<*^l A*^«LA^l^?u JjJ y ^ C » **I JU ll I b (^IaA^JLA jkl*l *’A- 

b J jbw j j^Xl# ! I* ^LaAa*-UA ( j£^ IXj 3^jaaJ jS* I y ^>CaA) A >-jj Alualj j} 

y>J^ JLj I-Uj y Vjl o £yy^zr o*(^I aaJLjJi;} 


f L> yfc jtfc* \ 


Yf 


ZjSyJsJt ilL OJjk^Aj j3 (^j jl^p 4 j ^Lj>. iJi ji?jl ^1 3jkj I 

LI a) L^a c I gj' I » ■> J. 9*J J j*JU l ejdx>v» ^ j}a*M i jp\J>- )Aj A>- Jj J jj'julj j+JJ 

t*-b 3^—5" ^y J ^\OJ C-J 15",j^>- ^’1 ^JCa y j j.*,# jl I j I 4 *jJJL* <J ! a 5^ «C..^x I 

£ jl Jl__£il ^1 JsL^I J jl ^5 sj I j ^XUl A*»JUA jl lj^ 3 63 ^5"^jl»- 
C~04 jIj ^Jbli j£*J £-klw C& ^ aS"o***I y>u ^Li* SI 1—* .C~*lo3yjl JJ 

I i^JIxa ^ I 45"0*^10313 jLi/<_5-^* dSw^A^lfl I ol*-J*>tJ . J>^^A 

JJ 5^3jl (5J^L* pAJ^A j^JJ I A*J LLm 3 Jy <Uj Is4*j ^^aJL? 

£ jlJ a*JIL» 3j^* (JohnnH- Lambert) <s'j\y LJ* 

<J*j4t jl-U*l-iJ Qr*Ji (J 3 **-) 03} L Sljjj JJ 4-S ijZO'jf 4>Jjl JJ |*tAj-il 

cM (Gersonides — Levi ben Gershon) Ct'/ohsJ 

V'j^-jJ p— a 3jl^^- j^ Jjl 'UJjj jlO^Lj Jjj} .0*j»l3 L$0>- <S C-i ^5 ^[>J I 

•ij'y 

<J[—» ( Jj*3}> 4j ^JJjI jl j_; J^l jj jJ ^^L-l dfjjj L^-jjjl —y 

J3 Ijj^f* jt^d^OflA <iUi pipj ^iz4M>v* 0> Lui lj 4**JlA a5”jI «0-3*lj^> 

jl—/IJ^l J 3 f *AI>* l* ^^**1 jl'IJL^l J 4 j 4S^jl jl5%J U*3 .}j— S"«£<Li jj^JLlil JI 
I—i I 4—5” Jj'L/j^ 4jj-Ul j3 4 j Ij U -US’*3j^>- j> jjZLjuflSj jUj j JU> U y^3J I 
JJ 0-5J L^JJ j! J/lo-X^J J^—9- 1 c?jl jS" 4 j L 4j I Jj Jijb jl j-Uil 

l ja^a t jljJ Ojl* ^ ^bOj i^JL^A juLua j£ jj 45" Ja/1 JJ^I j>- 

.jIjj «yJ-W oIjj ^ y -XA tjlj^ 

JJ 4$" c^*l 4 >tjJ jl U C^jl^J J^»l oUl Ojl J3 f c^Lft j\f lj) 

:Jojli»l jiJl y m j 


(j-wUJ^f <£j\y J^?f Ojb J* f U>- cSUbjlT .f 


4j ^jil (J^a* J3 ^ 1^^ 45"6«AaI*La ^^a>* 7 t)jk- j3 




aS^a5" yy*> ly.J -c— J Jil^ 4 of* y3 j\* LUl ^L^- 

4j iXS*^ J&i k>J \{+Jc*~acJ 5 j>-y\ j>-tj^i jj aJ" p^AoLs^I ja^i 

^^UaIj c ^*y jl^* ASjj-IJjJjl lj aj jlu ^k^»jljl aSL) U-j3 •OJLa j » oIj‘I 


Y <5 jl‘T 


*U* 4 ■ l j! \j J A—wUAjl «»U$""^£<* 

C-£ j>- f^*i ((?0~ : »- C-S"^p- 0-1 o—* Lj A>oS^_p-L lj A-X*)) 

klJjl o—I a—Xa |*Jp ^ ja a<T { jJ>j& j\jJL*j o~<»5^ L j o—I <Sj *_*_>*j ^ok|t-->* 

• O—l |*k ^y^>j*j\ jX- £jl>- ^ ijlX* 

A^JlA iJj4& I ^ilp |+* k > 4$* jh ^<ljl tXS - " ^.-* ^<2 I jS' 1 ^pXli I j> ^ L^- 

oJL->- lj j I ^ 1 3 OX fjji ij^-* jlX>* *£ci J* jf* Ik* Ulp-lj oi^SO^uai i^>- 

l_> Us? Jl 0-*—* Xl> jJj Ik JiJ i ijlj Xfc Lkii jtlTjl 4 j <^lk- 

J-5 j! .sjf as L>l lj I^jIxIj aS^o—I cilia! 1*1531 AXib c^iL* ji 1 $j I 

l jiJ JS L~* J lj Uii 

jl jljl JJl*J A —1 t Jl o—I j *—^jj jji la <_£ j! JJU iC-*^ j& — \ 

L*Jp jl aT j ! Xfl*>W ^ Lv^* iCw^I oX*»*J Li*^ jj I J^u) V^J> J>l 

(Jkv* JJi f jJbUw* A^IjI jl Ip Xl^ ok I A—XA i^>* ji lj L kaC Jjjl X'IaX—A—Xa 

I j a—Xa c£iL* ^ l— j a^jbj k>- j ^a! j* l; 4^' Ih*a o lptit Uf tol 

« /! jl— a^j» (Ji jI^Aj p—jl cX$^ okl yS lj Lika jixl_y^* o—l ci^fok! 

a u J jU^» as cJ^aj jy^. 31 ji^^ (Demonstration a posteriori) 
.J 4^ o-l o!p 3I ji^ jf t aT(D emonstration a priori) 
l^jT ^L** aJL^U ju^*—^ y jji ^L»15 j a/j! 3 3! ^-L»Ux* k^-ji _y 

ilJLl*llj I 41 ! J> \ LS^i- 5 ^ JJ I L* aI^U aT* k>-Ji 

A_^ o^p- jU^J Jl>- jl^Aji k>-Ji aS^O^* r .ij$kUAl^4>- *-kli7 jk-l' 

J*j» jl j> a5o L>- t-Ui L oJ-i 1$; I ^ l* a1u?U J ^ JJ^ A Aj JJ 

A-_J Jji |^j! a 5"jl jL*Aj O^— jk^wJi k>-Ji aT 0*»k 

,JXJ*L A JJL 


« aTj>J I U ,j iT^ b OiAi^l Ij^ Aj-yJ 4j ! K — ) 

L*Oa> y* ^LjVI J ^l^iiVI^Jl Ugi If ^^y^kUl-* j^rki- <J 5 ~* —f 

C^kliJlAi jlj 

oil SS' J (j ky—j j) I ) j^>o V ^ vjL*klftlj_ k^5 ^j^yAjkcLoJ I ! ^^k^l I (j I J — T* 

< ^ lJo.1 ! ^1 I lj* C)Uj_IJ*Za Olki- o! (j^y 

(\IAu» +- 





a uJI jU aj j*/ <u»Xa y^ji jI^j^ Ij b U^J jjI aS 'JJ ^^y* j»L>- 

o J> w*Li I 

Ijl UJ5i mA aS "fj ka*Ax& X Jl>- JI jj IXk5"L^l^ 

jl j —I 4jJ lla-* ij I j <u? li <d l$ ^L^ jl$>* d ^ U 1 ,x£* ^ c-j tf JLj I ^ d»-o aj 

C-j I? j ^k* j# I c£I^j C—ilfJ If^A fji I J jL^>- Aj jlj A5" xT^y d-# U j Xo^j* 

V fjL^>- *j j! j A# J*X>» ^ £-lvs> yb) X'y IJi Aj J} ^yJk? jl$»- ^kj>\ A$b J^iS* 
u* J «lj <yj jl <jX c-# l# <-*!>■ jk^j «l j jl (jl y jj £-k* 

oX*LiS - " ( j^aiU j Aj (t ^J-iAi^lj jl C**-*! j£ JJj Li j*^ 3 ?£ <Jjl Ajjljj 
jL^>- 2 > a# yXj jl aSCL ojlx* jly ^ k>- A>-y ji a«j tf a*» ^yiL^jl^*- 
a*JU oT Sjl-pU tS^j Ajjlj ji aT ^yiL^jl^-) .Xb^^ c-xbl «jJU ^uj Uji 

jl c—I jyk* j 4>- yj A_j k^jy ^f ( .XileSjL^ o^iSjhii JiJ ©iy 

ULiji ( yuUjl4>-^_A jljk^ Afijb t^lAwaf plA jj I .Xili ©JL*o ^L>. Aj ^ Jb jj I 
^•L»» pr**^ Xj If a~» jj*Jka jt^>- J* *i ^j 3 * J j*** aL—'J Aj ^yfkJl^jLd* 

jXiL ©iU- (X*^j I y p^U aS") A*!* If ji jljpT aj jl jj-5 aS - ’xT^ ^y IXj I 

J**l XU5" L_i I j y cj U-Ji jA Jij XS" q^ k* IJ l^i* I A>.dJ k 

a# pXA ji I Ji* coLJI jjl jl ^L>- tX’LlT^y ^jXiUJ 4 j 

,'xT^OfU U cr-xtfl 

:d—l fjV J"~m j A^i’Ji Ai A>-^7 L^jl^J jjv^l oLil Ji ^L^jlT ^y*J ji J3 

OJ^»4j Ij tijly Jstfl A^^jb oL^li JJ JaX J-iA^Xl 

jk'ji <UXA a 5^* I ^.d— I ^yXlfl <ik- jl j-JiJihu*j\ Jai Aj A-jf Xlf ^ 
p.^* jL*j AlSvi" ^1 j Jl—<’ lJ jaL~~* i^>v* (_^UafJ^ A —^ d--l Sj>** Jl^-i’l Aj j*—Ip 
JL#u A**» ^jl L^af J L^Jj | i," 1 Xwmm> yXJb I y ^>%i At A&" vik^)L^ OaLAj^ 'C^l 

^>tA J oil* jl ^<^1 o LSsj l>- aT I j (^kaf 4 Uaf jl U-U aT" i ^< A^yu X L ^ X*jlx* 
iUi I^aL; J-Jjl X>ci ij^« Jj ku4 v--JpI J Xi^S"^ il^* d-l eiU d-S^y-J 
(CJjly A>-y ij_j* ^j«^XA ^kaf aTC5^^* *^ si ^Xi d-;l L5j 

di^iii^Uw A^> jl ^IX> i^i ^ k>%* JJ# Ljl jj# 615^1 Ai jk-U jj«^- (^kaf 
Ai* IT A^j^Uu I Aj iUj I jka^l d-X ^*0 I ^y yjJ jl^*l A^(_£X ynJ A^XAji 


Olyp doJ rk^- Jikj j^j AajX* — N 

4k** ji is A-jAIP oJulfti k^la>- ijl) Ji Aj^iajf 


\ A^—\ Afo” (NTffJn 6 ojUx ^ 


VY T 


(_5l^ij^wa7 | j0 j -l« 4*« jl jjIj I <_-»-lv9 lj L<i» o—>1 {£***3 C —y 

.c—l «j/ ts-i'iJ f^ 1 * cJ^ja ^yliU *iUf 

Ji j^T t J?y* y^l 4j f L>- ^30-5 0>Ls£>lj jj (jlll* ySw** J? w 

4 —' (Causalite) J^l jTj oij?fy* c$jlyL* 31 ^ 

jl^jT^/ (£f©jlM iaij .C—J jlsiT^jl aJU? ji A]L**jjjlji . 0 ~*«l ^j.£jL* 

to»» » I vi->y ij_j—• ^jbji ^ 1 Jy**j cJ^ ^L a^ aS** j! aS" c^l 

j o A/ lw* c-f U 45 " Owi I o> Lj LL* 0 > Li j 1 §j jS «j I *U 1 ji y LiC j yU* 1 j*A^py 
©i^^djUl UjL jl Ai Sj*. O^C-L J Ji J ijli yJi A>y (J Ikt^lAj ^ly-j ,X,f L gJ 

'<r.o—J oi^i l^/i^i jllj’ijil»"}) :c^l 


f L*- J^JJ j\ | j ^XJ ^UJLc ojliu»f -f 


*->*■*> Ij+>oj 4>-l jt* i£ j*t* j*Iaa jy 4jU**>-^ jlJL^Lj j JU». w .y 1i t^L>-jl 

LJ IlSjLo* fb>- j^_>■ jJ 4—>-l^>- «i J> JLo A^j^jlji Ijjl <j[ajLS 

*~OjJ-P ( jJ-% jl/la^Lj iSh Tj jlyI ^j»jf L 3 objl J ^jj*ijj^ lj 

:^a ^l^yjlSi’Ai 

tiLjl^ c-jbT^iIji . o>-lij—i Ai>VyL^\ **\iA\*X*y\ 

^il^ii^^LUa* .ij^^yi (jj*yr3 ^ ^j^ 1 cjIj jti jjiy 1 <u-U* 

♦o^l ©ijjTij>- ^JLlil jij>o t-jliS^ji lj 

Jaij [$>\ ^1 ^.A^L* L il J+A IJ j I jl c$Ia>w aJ Li aJ L-j tjflj U jl jj-iJ 
.ill^^-i i^i ^Li i^ji jbjjlojyw jL'lJUtf»Lj fjij> Jji jl j*a* 

«JiJ»-j <1 L/j jl cJJ Uji lj jl o-iy A>-l^>- c->l^ji aS"< 51 A>L'ji iyp 

^y*yb I S-?LJi a&j ! Jjl a^i* :o-» J* 3lj 4&4 ~m L*J>j i j£ j!^ 

^>■1 j>- aTo~*I «i^i ^joJ I^Jp ^jij ^,U fU i^ ji ^Oj c^UJUjl y^j^i <y^ 

•ijf dwLJLj* lj lyTjtw L o^lJL’ 1 ^*ljl <jr -> 

ojUjW jl aT^ i^^ fU yA^j) ^^Mfl^yJji jiOllpIp 


fTA i t/U c oV^j* <^U oIj^Lj fL >-s <^ij \jZtA — 1 


VA 


jtol 

• d ^ osJ*>y~ lyu bjL>-Ai oL**4; by y 

* t j**A 1 I L>^< j^Xi<) 

oli aJ Lj Ji 4:y-l^ & l ^y^AsN Ci\)A*a* ^\zfk>x^J of JUT ^ aJ^Apjl; 
j£j }<£& ji .c-~«l ,j^i J fli }*$*J2f* •dllLi£* C--*04 j j^^lT-Xj^S *^4 

. x ijb JA 4^ 

L>jlj3 p-AJUA oy ja .c-^l ^L>-jl5*j# 45 ^ ls -»^L?(^Uj15" 

<jl%A j'a 4l L*»jjl a A [»:*>! L \J i£ J* U** ‘Ay±> »—*1^ ^ jb } } jZ t^..— 

6 «*^cri U t/V f^u^J 

CjUJ Ik^li jl*j j j ^jlS* j ^^-i>-U^liHJ l^**ij Ji/i^JL/il j(^^S**L» jlS^c^Ssj^ <j! Jl*-1/b 

.JLi^l^i Lj Ij Juls! j£* i^Iaa^JUa {£jS^ j 
J^! L?jl> Js^l ^-jL ji ^^jirSjb ji C-*>o y+J> y~>^*j £a 

:c—-i *$J> 

• j*j jy^L$ A ji < LL* >: ?’ ( ji I •*> 0**^1 <c^^i Ip-Lp 1 ^ 4>-!^>- a$*L^ i^U y.j*’ l j^o> 

4$CjI 4 —> ^>&-y* 45sL .^IJJjI y jl IJ ^^{ji ^ J;- 4 ^S^pj ^S" 

JiuTjUS"jl 45" 4JL*j4> ^L« :> >*PJi jU* iJU 4$"4_^jlj JJ 

4jaJ>-j Xi L y 3 ^-'* <*Jal>*L U 0 I ^ j—* cJJI~A4*jli 

j> I 4$^^_*C4IaS" J^l 4 J Ia>* 31 f -P ^ Lj jl jb*0^?. 

y _< 1 J JIUS"^ IJLj (^ > b^ 4i 4i?l>-| (JO* J~i <jJal* ^ jl S^Xpliji f i5UA 

45cjlji^k^ (iJj4 j pjiwJas^ 4L>U»j ^ , ^- fc;>, ;v3i^J' 5 j*^“^j{3 •C***l J b*A 

l*A*i O 4___» JjL« J Ij J) I J C-**« IcA wUi^X aJ?U* ^1 I SiAj XjjjjJ> 

o^aL* U,/l a^a-aJUajI ^ l ; ; < 5 ^- oj- 2 > 


I-A--P (i li l (jr^Ji i (J-^i O La I C^l^. I J Cf — ) 

a) [aa jA 4>! y>- 4} ^*sjiylc<) 1^1^. 4^#li (SJj j\ ijljjU ©l^jji ill-wl 

<c-<wl j\y Coo a jj j 

A.I Sabra ^Simplicius’s proof of Euclid’s parallels postulate* 
Journal of the Warburg and Courtauld Institutes. Vol. XXXII, 
(1969) pp. 1~24. 

*4j £..??“-> <£j 1 y ejL ji ©jL ji £}LLi <£ I ^ —Y 

1 «A* 1 lX^C- 

rN^^S 4 j jjLi^L-Vi4AAl> «*AMtjkV>^\ 


j\j T 


V\ 


-I Lao J~*oji Jais A-oJUajj l^*T ji^ jIS"aj J ob lf»‘! 
tl ^*S LJ I iS3 b*0 ^J^lyg J L»A ( •XtS '^ J Ul^ 1 1 ^v2J 4j»- I ^—>* aT 

0**#l O^L^-io j obU- Ojl^jP- oUa jJJ I ^o0*~0 4j aT^>*j ll» J tO~"*l c£^TL 

OjIwO^a ^O*o 


ji A_5 *a i i £+^ 4*1# <jlj Ij Ji a 5""O**oI (^IdjLol O**oI 4 j>- jbli 4$^^g--lia* 

^liiO->A*oj O^ ^*oJUa JlSoU t ^*51^0 ^7!3 oUaU 

^ AOjJjIji ^^S'aSvU*- .j£*^ ij^Jj U j^2J^>-\ J>- ^klo OjJij 

^Lol 4>* tO^'wo^ jjJ IJ O _y jjijj L^-o Jj Jb- ^jialo ^oL* (^I^aISwO { J~~* tf J 

,o**-l 4iib ^l>- ojj ^lait-^-L^ jku ji 

4$* jUa jl aT o-*ol jyj \j» ^Ll ^Li ^IgAlSoo ji a 5^»jj^*1 
J3 <_JJ L*i J Oj L»J^Ao J ^ J J* I J—>* A>«0» J-> J ^_yij O libol O**oj O J jAA %J j>~j I 

(Geometrie rationnellejtfjk* 4 *-^^ 4 &L». ^jj jI^aj ^IJolS^ol^b 
^r^ot o^ J t obj-J ObjS'Uj^’UT (D-Hilbert) ^ 

f**fc** ; «i^^o ^j**JLA ^b *l5L*0 4—; a>-!^>- aS"^U jlil .joT 

J*& j£ I ^jLoJ *itjb **& 4j jl 4—r JJ5 "^a AAj C-*ot lSIa^j* 

J&^J>-Aj OJiT^ Ja^A,^^L* OjJjnJ AJ Li aJ LJ Ji jJUi jlT <J* Ujjl 

fl>xJ Ij! ol> 0L* jj C^sJ* Ojj^v^jI jt *4 *j <~fi^ aTO i^» li 

•Wc^ 


^5j5"*Ly o^b uUtf f 

Ls^^Oi*^^^ 3* (jJ'lo+S’ o**oloib jU; (D-E-Smith)^*^ 


0^* jJ> JlSCll ^y» ^^LjJIIoa jJ ^ I J^iljj) 

J ysdi Is jUUa^l^ t j-J^ LjlJ I y*d I ,^0 I^Jb jl jj I 

«... .i_ii>J I ^giaS ^5CjJ i JtA ^ I Is v_als^ l» <il) li 

ij»\rr? ol^“ n g 







A® 

tfUjlTb 

^O-IjI J^?l j*~*j J*U a_T^^ 4>ly- ^JJi! y.^>J I/ <J\£ 

:^JV jl _^p c*>J jU 4-w* ^Jil J»- (j^*l 

Euclidis Elementorum libri XII 
Stvdii Nassirdini, 

J^l oUl .X-j^U 4; Ljjl jj \A®\ j \?AY ^ NAU tfUH- J> 

*; Ij t^i&l (John Wallis) J* jj 

^“V 0^3 *i \Mr 0 i-jl^j! c —i i y~*Aj\ j o^uJ*- :r^ 

j ^ 1? 4j t$ jS* Lm» U -lA ^-*a ,Jj ! <0*1 jL—j Ij JVjcl^I j 

li-i i UjlS"L iS I-** ^ a1w»J4j ^1 Uj Oj-* jb» JV*U*-I 

I j { j^ I j i 1^ U* .o~*f ^L>- ^UjlT y ^1 ji yJ (^IajIS^ 45*",JL£ 

. *Xs^ U (_5 jZ L* j ^ L>- J I <ul>- Jj L 


1_ D.E. Smiih «Euclid, Omar Khayyam, and Saccheri* 

SCripta Mathematica 3(1935), pp. 5—10 
2— Ioannis Wallis Opera mathematica , V. 2, Oxford 1693, pp. 
659-673. 







(»U>- jUT 


jLij jl U t5• Jl£« < i| jlJ~* Lj J tSUjlS”J~» li* 


:0*i^ 


iy/ 


ABj' BD-> AC |*r^t * 4 t» 

AC=BDj J^ e 
•p -*'<s (**•’•’ lj AD i BC 


b *>. 


A A 

ACD=BDC 


:*$’ 11 c«iw ^ 1*>- 


ACAB-ADBA 


: oL/l {£\ji 

A A 

ACD=BDC 

'.*£<x£' JJ-* O; U Jj! a 1 AJJi 

A A 

ACB-BDA 

A A 

BCD-ADC 


j AC=BD (*r^"(j—* 
.x^ij tSjU/* B -> A 


A A 

ACD=BDC 


b BC j AD 1 / 7 1 


iaS^xJ* j it-j Ij j < x £ (e * 


u* r° 


ACAB=ADBA 


: J^jjl 


A A 
ACD-BDC 


.XJib^y* j*a -U>I*a u,‘j^ V oLJI jij* jjil 4lT■ a1s>-^U 




(*L> ^cOc jlCil 


Ar 


II My* 






\\ JC* 


o—i ABCD u^jA* ABCD 

EZJ.AB jo-iaB^jE c-i AB ^J MjCDJ»-j H 
EZ CZ=DZ fJj? A A 

EZC ^ ijti CD v? o-i v* HMA=HMB r */ 

•■k'jiLrf |*» 4 EZD -> .0—1 

EZC=EZD : ^ tf,u 31 * T ° VI J 

CZ = DZ .> C -* J ‘ LT 

^5^ L-LjIj*/ *5 "^ 

<£j> L«^J U-ji x £EZ E ^L>- 45 "ojU'^l L 

f A ^*Ua L'LjI M J H t 


A A 

HMA=HMB 


r'/ 


4— j jl (31 oLJI j 


. Jj I ^ UI 




At 


fU- jb*T ^jji 


III bj\ f 

A iiTSds-u 4.jji>v. Sijijji *j $U ABCD 

tSIj; J iiil; j/1 ji BD J AC (_s‘*i *A*I* J -til; ■uJli B j 

U lf>'l 4C~»I K&J-S JalJi iS"^JA I 4j 4>-_y L ) ijS ^ Jalji cJ 1> C Vl| 

:JU‘ ( j*a3tj Ai 

A A 

CD=AB er- .Jwu a-Dj C^iibj /i (\) 

A A _ 

CD<AB ^ri o j C ^ (Y) 

. A A 

}? CD>AB u-*i oaU-jDj* D j C cs^ijj (r) 

•C^wl e*A«i> Ji’ Luc- 



ir jca 

a» ^*1*? jl^r c^Vli a_j jl j ji aS^o ul&^ (Ji A^ oL‘i L ^L>- 

:l jij -U5 ^^ OLj I IJ ^rfJLiii j*£ L-oJIft ^Ijlvai JjJ jl A>-A> J JJ la^!>■ 

A*-0^bji (CAp-^iU Aijlj Jj^y)) J JZLa^U ((oU-Ajjlj ^)) 

c5j^U< aj o^bjly a*) IL* ^f L>- a£" 

.^Ij ^L>- Ij j! aTc—«j l J*-.j .0*^1 



(5 o 


f 

JjljlX>- \Sj 9 ?* f?V JL-'Ji ®bi£U jlki-j 

pio-VT ^Ijx J tjy^ ^r?ru'- asyy**\j&J\y 1 J^jl 

Ai l>-JLoJ J>**) 3 ^ 0^*3 Sj* 0A? ij\ A>l>-X^jAj Ij i5j^i LtJ fL»j*P 

I j l«/I J (c^l e^f jl^jL^lj^ a;U-X**j Jij iSji JU^>-[ A; tc^‘ fjh* J:* 5 *' *f 

a>J oL-^J OljlfeU^j) CiUl^llj jljil pij*> I U 

:3^ ^.$0^3 aT^ jf «c$3jS" 3 ji pi^)> oUj jTji 0^*1 pij* 

£ : ; Ji* * ^ **J~~ A (*—■**') 3jj j «3x> ^ ®\ X J-*^ 

JL» o^ i ^s A o 1 *^ <j ?^1 c^l^jjj of J?? a? (u^ I ®^ #1* 4 ; JJJ 

• l_> dl JL- \ \o / J J3jdi i JL jl$>* o- A oi*^^ J c ^"* 3 jj V-j* 

i_^>-j 4 j aaU w JL jbdl JL \ y o j* aL&\* a_j j b ob^ £j ®b«J»i 

.xT^ 

j J Ji y J3j* <U OJL* jjJ f Ji *U I ^JaPAj JL ^ X o ^A Aj A&j I Aj jkli 

«JUi Cj^>- ^ V* 4 L?3Lz* J3Jy ^ jshL ®L$JL« 6l*3 03 J illil^ L-ip J^OJJ^s JjLI 

Jjl of^ aj Ij jjjy aTX u5"c—J3 L«5 "jj* j* dL^Uj 3 jj 

Lsjf aS^ ^j! c—*X fj ^** 4 Ujj^l .XjQaISsj c-j b <Jjfj <3b* 

1 a5^0->* 1 fji 1 C***»f jtJ***' - A^a/ I J ;C-—»lji^5 A>* j! oX* I (J^9 p-^.^Ji ^jjl 






Jai»- 1 j 3jj 0^ jU^Aj JJU-l-UlSv ^Ul If Ij »3iJ t5 -* at 4 ^ Y 

JU jl^>-^ -XU^ U ^>«.U JUi-l oU ^2 ju |*aUU$ oU ^1^1/1 4# lj jl Ul Jlo J) 

.JlOjjil JU 4f jjj dL jtf Uj 

(-X^l^- 4 4 j'YL* jjj 0^ JU^4f YUi>-I idjj^g* U*5"o*-*U ^ jl*- 4 Usi) 
o- c *ilj L |*jj2j j^>-U t3^* o~£>- o—l r?a~ ji j^>->j^ ju as" jit 
jU— 3jJ 43lUl 4J U YA li Y Y Ojji viL j! <A*f 0—1 jU liU I 45"i^J^U 

Ol4&| (^U“ 4f (,£-Uf jlf i_$\jt .Xi>^ j! J >\Jjb oUa U Jji— (JUjl^>-jAJ^ 4**U"3jj) 

dLI j& jJ? jJ ji Ui .*Xo j> 43 lul JU 0^ jl .aju 5"43U?l JUjl^>-jl 1 j 

Ja~* jlUj jU J Uo-U J JL£>^* 43 Ls> I 4™5" jl ^IP 4f ^ U> I jj J ^ £ Ip u>> 4 JU j A ->^ 

jii^Uj (c—O jj rfa/Ym ±>J> L fj3jrfc>i't't ma 

lSjj — U>- ftloil jjj Ol JU fYVo jAJi Jails 

jl Jj J2J -U Uj^* ^Yl>- _*A 4 j Jj.5 jUm; aT Jj-1>- 

viijl 0 »jLp 0 J If Ji I Ji ^L>- otii>J J jlTg, U 40—U O-X^Pjf Ij Jjl 4^-J^ (jUo f U“ 

Ojf 1*0^3 Ij j>J Jjl*b>-ji 

\A ^ Jf Ik* (Jj+s {£jP^A f Y \ jUa^j pAi jf^YU- pijAjJ Luj 

.JU^ £j^ eP^U* 

4—^" =) <£jly* pijA> t/'UI j \Xj )jJ fj>^^ ftj* 

ij j+* a \£j£ J* 0 - 3 ^ jly-bj>j <Sjj£ £ «—>li U3jl?3t 1-^f 

j*i^2j 31 e-t*l i^-J4f ^Uv y 0-5"^ If AS^^lYU-p-J jAj Ul .-U | ^ ^>-j4f j 

0j <—u>- ot— i 3 jj Ju trr° y> ji ^1 fij* ji 1^3 o-*-i j'jii ijjJ> 
c5li? I JU V V Y ° j* aU? U 4f ^ —J *>U p— j3 jj ilt o L— I ji I 45" U-j^ 

. JCs 

•U-^j j 4^^l>v« Ij jl^»i<4 lj I^pI JU J j^0 p— jj3 j—>“ I jl 

45" Ij 4>t/T j ajU Jl- L ^j*T45"jb*l4^U 3 jj rfj/TYYYY\ 
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(—* M. Ali Kettani, «Moslem contributions to the natural sciences* 
Imapact of science on society, 26(1976) p. 141) 
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Script a Mathematica, Vol. XXVI no. 4(1961) pp. 323-337 
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\o\ __ 

Wh**n the fact that mathematicians of the East; parti- 
culary, Moslem mathematicians have contributed so much 
of new ideas, many felt sorry that they had not started 
the study of history of mathematics, and had not benefited 
from the discoveries of Moslem scientists. 

Quite a few Moslem mathematicians were Persian. The 
world of mathematics is indebted to the research and 
discoveries of these scientists. For example, for the first 
time a logical definition of irrational numbers through 
infinite sequences is seen in the work of Omar Khayyam. 

Many propositions which have not been proved in, Eleme¬ 
nts of Euclid can be proved With Omar Khayyam s definition , The 
work of Nasseer Toossi still has a fresh style which plays 
an important part in today’s education* 

Thus Persians and persian speaking people deserve the 
most to become and benefit from their contributions. 

This book, which reaches your hand, is the result of 
hard work of a decent learned young man. We are all familiar 
with his work; he needs no introduction. 

Articles and papers of Mr. Jafar Aghayani ChavoshS 
in Persian Journals are signs of his effort and enthusiasm 
in propagation of his work is that Persians would truely 
understand the value of arts and knowledge of Persian 
mathematicians. I hope my compatriots take advantage of 
this opportunity and study this book with pride. 


All R. Amir — Mo6z 



In the Name of God-Most Merciful, 
Most Compassionate 


Introduction: 

Many people believe that Moslem mathematicians have 
rendered a great service in safekeeping mathematics, i.e*, 
whatever mathematics Greeks and Hindus had contributed 
to the world, Moslem scientists have preserved for the 
modern time. Even some people believe that this is the 
only service that Moslem mathemeticians have rendered. 
Mechanical life in nineteenth century and the beginning of 
twentieth century has not given enough opportunity to 
scientists for paying a familiar with works of Moslem 
mathematicians and benefit from them; particularly, it 
seems that the purpose of today's education is preparing 
students for examinations* 

In a hurry everyone moves toward a diploma* Hence 
a learned persian of modern time believes that all the 
progress of arts and sciences is due to the mechanical 
civilization and modern world. 

Now it is time that people of Iran and Persian speaking 
people; particularly, the young ones, become acquainted 
with the| art and knowledge of persian mathematicians 
through attention to the beauty of the art of mathematics 
and artists in this discipline, until nowadays that history 
of mathematics has become fashionable- 
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